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THE SMOKELESS UNDERGROUND. 





INDIVIDUALS, it is said, cannot be made good by Act of 
Parliament ; perhaps because they have bodies to be kicked, 
and souls to be done something else with. But seeing that 
limited liability companies are lacking in the last two 
features, it should fairly and righily be possible for Parlia- 
ment, and the deputies of Governmental authority, to make 
them mend their manners when gone astray. It sometimes 
takes a long while, but there is always the blessed possibility 
of it. 

It has taken the Board of Trade a long time to make. up 
its mind as to what should be done with that abomination, 
known to its rivals, the omnibus companies, as the “steam 
sewer,” and the delay in improving the horrible atmosphere 
of our Inner Circle has not been diminished by the perpetual 
impecuniosity of the District and Metropolitan Railway 
Companies in regard to radical changes for the better. 

We are, however, delighted to see that not only is there 
@ promise of improvement at no distant date, but in their 
report just issued by the special commissioners appointed to 
consider the question, it is stated, with no little emphasis, 
that the use of electric traction upon these lines will alone 
give a radically permanent improvement—efforts to change 
the air by means of ventilating spaces or fans being con- 
sidered nothing but expensive and inefficient makeshifte. 

In view of the conclusion now arrived at in this way, 
people will doubtless ask: “‘ Why did the railway companies 
wait to be told what they should do by outsiders? Why, 
for the sake of their own interests, did they not institute some 
efficient change before ?” 

We do not profess to be in the secrets of the companies in 
question, but granting them the possession of an ordinary 
amount of common sense, it is clear that want of money 
must have been the principal reason. A miserable non- 
dividend paying line like the District (so far as the ordinary 
shares are concerned) is not likely to command sufficient 
capital or influence for any radical improvements. Perhaps 
now that the Board of Trade has practically recommended 
and advised the use of electric traction, the joint working of 
the two lines will be taken over by a new and vigorous board, 
entirely free from the spell of a Watkin or a Forbes. 

There is not an unlucky passenger on some of the southern 
lines who does not devoutly pray for a Midland or North- 
Western man to take command of these systeme—the worst 
in the country. However, we may hope for better things on 
the Underground ; bat for electric traction to come into use 
on the Inner Circle, where it is most essential, it appears to 
us that lengthy negotiations are at first required. If these 
have already been taken in hand—as we believe to be the case 
—then there is more hope of an early and successful issue. 

Apart from financial reasons, there are some very heavy 
technical difficulties to surmount before an efficient electric 
service can be set going ; but, fortunately, engineers are in a 
much better position for giving satisfaction at the present time 
than they, perhaps, were a year or two since. 

D 

















ee 


494 THE ELECTRICAL REVIEW. _ [vol.41. No. 1,088, Ocrosen 15, 1897, 





Up till quite recently, it was acknowledged that electrical 
trains were best run in small units on a very short headway; 
and doubtless the Inner Circle traffic could be carried on 
best in this way—just as is the omnibus traffic overhead. 
But omnibuses are not signalled and entered up in books as 
they pass the street corners and public houses (at least, we 
hope not!). The train service yer contra entails a vast 
amount of book work and signalling, so that the limit of 
headway has already been reached with steam service. Unless, 
therefore, an automatic short block arrangement for cutting 
off current from third rail or conductor sections be employed, 
and the two or three car trains run close up to one another 
(say, 200 yards, or enough to pull up in), the speed of transit 
would be no greater than it is now, whilst the train capacity 
would be much less—a state of things by no means de- 
sirable. 


At first, therefore, if the present form of signalling device 
is to be maintained, there is no other course open but to 
repeat the type of train now in use—minus the locomotive. 
That is, five or six long cars will be required at least for 
each train unit, running on a three-minute headway, per- 
haps; all these cars may advantageously be fitted with motors; 
as a matter of fact, they would need to be, in order to spread 
the weight and driving power evenly. Means of suitably 
regulating the various motors are now available; and no 
difficulty is to be apprehended on this score. The general 
question of motor car v. electric locomotive has been thrashed 
out a good deal lately, and we need, therefore, hardly touch 
upon it again at this time, except to say that the verdict, 
according to the mass of experiment, is in favour of the 
motor car for heavy train service such as that herein indi- 
cated. We cannot, at any rate, confess to any liking for the 
use of an extremely heavy single locomotive in working 
trains similar to those now operated on the Inner Circle. 


Matters of managerial policy we do not need to touch 
upon, though here, again, they may lead to delay in the 
attainment of all good electrical engineers’ ambition (viz., to 
see the Underground worked by electricity). It seems 
difficult enough for District to smoke an amicable pipe with 
Metropolitan; but what are Great Western and North- 
Western going to say about electric trains mixing with their 
staid and orthodox steam service on some parts of the Inner 
Circle? We have never heard of an electric motor leading 
a steam locomotive into bad habits ; but still a good many 
old stagers don’t like to associate with parvenus, and suppose 
an electric train broke down! Sometimes the steam trains 
do—but that’s another story. 


However, although we have repeatedly seen the statement 
made by so-called authorities that steam and electric trains 
cannot run safely on the same tracks, we have always failed 
to see the logic or sense of such a propo -ition—which has 
never, to our knowledge, even had a single reason brought 
forward to justify it. 

If evil communications are to corrupt good manners in the 
underground tunnels, we should feel inclined to warn those 
in charge of the electrical equipment against the steam and 
smoke of Great Western and North Western engines; and 
the replacement of these, also, by electric motors, ought to 
be a condition of further through service. Why not, there- 
fore, appoint a managing committee to represent all the 
interests involved, and run our Underground in something 





eee, 


like a proper way—creditable alike to its travellers; its share- 
holders, to the City, and the Metropolis ? 

It is to be regretted that this report of the Board of Trade 
Special Commissioners can do no more than make proposals 
or recommendations: what everyone wants to see is some 
prompt action duly enforced. If the parties concerned haye 
not actually been “waiting for instructions,” they cannot 
say now that the chief railway authority has not told them 
what is advisable: and with such a moral support, the 
financial backing for the recommended change ought surely 
to be found at once, 

Assuming that this chief obstacle will now be overcome, it 
is not easy to enumerate in a sentence all the advantages that 
would accrue from the use of electric traction. First and 
foremost, of course, there is the abolition of smoke and 
sulphur fumes from the tunnels; and in spite of the railway 
companies’ efforts to prove the health-giving qualities of real 
old Gower Street—King’s Cross or Sloane Square—Victoria 
atmosphere, most people will prefer to take theirs without the 
flavour of a chemical factory smoke stack. 

Then there is the loss of dead weight when comparison is 
made between electric motors and steam locomotives ; or even 
if no actual saving of weight is possible or advisable (with 
the motors spread over a train and each requiring a certain 
weight for adhesion) the dead load is carried much more 
evenly. Starting is effected more rapidly and easily than by 
means of steam locomotives, and higher average speeds 
thereby maintained. Similarly the braking capacity may be 
improved, though, of course, the ordinary air or vacuum 
brake would be employed for emergencies if not for regular 
application. 

In conclusion, it may be said that several years of steady 
working have shown the absolute success of electric traction 
upon the Liverpool Overhead Railway—a line where the 
service resembles in almost every particular that of the Inner 
Circle, except that the latter iz, of course, considerably 
heavier, and has some amount of through traffic from other 
lines outside. We cannot think that the mere incident of 
one line being essentially in tunnel and the other in the open 
should make it impossible to operate the former successfully 
by the same methods that have done so well on the latter. 








Alternate Current Rectifiers—In the present number 
of the Zeitschrift fiir Elektrochemie, Prof, Graetz calls atten- 
tion to a method, originally suggested by Mr. Charles Pollak, 
for rectifying alternate currents. The method is an electro- 
lytic one; a cell is arranged with an aluminium plate as 
anode, and a platinum or carbon plate as cathode. Under 
these circumstances a direct current has the effect of coating 
the aluminium plate with a retarding layer of non-conducting 
oxide. If, however, the current is reversed, the layer dis- 
appears, and the current is now practically undiminished. 

he best results are obtained with alkaline electrolytes; in 
this case the cell can resist as much as 140 volts without 
allowing a current to pass. By arranging such cells in series, 
one phase of an alternating current may be completely cut 
off, with a loss, unfortunately, of about 50 per cent. of the 
watts. The method has been tried at Frankfurt, where 
direct current motors and arc lamps have been run from the 
alternate current mains, the current being transformed into 
a pulsating direct current by passing through these cells. 
It may be pointed out that the action is not simply due to 
the resistance imposed by the layer of oxide on the aluminium 
plate; the cells seem to exert a condenser effect, retarding 
the current. 
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DESIGN, CONSTRUCTION AND TEST OF A 
1250-WATT TRANSFORMER.* 





By Pror. HENRY S. CARHART. 





Tue criticism is often made that our best books, written by 
college professors, are too theoretical, and that they do not 
jead to practical results when the attempt is made to apply 
their teachings. Practical engineers inside of the great 
manufacturing ae sometimes indulge in a little top- 
lofty patronage of those who, they admit, are doubtless very 
scholarly, but who have not had the overwhelmiag advantage 
of factory experience. Now we have no disposition to deny 
that many books on applied electricity would have their 
value enhanced by illustrations drawn from the latest practice. 
Bat it must be remembered that those who are in the secrets 
of the latest practice are very slow to communicate their 
information for the benefit of the world of learners at large ; 
and, moreover, we are much inclined to suspect that the 
intense practician is disposed to overvalue his trade secrets 
in order to balance up his side of the account. 

It was with some such thoughts as these that Mr. M. S. 
Trevidick and Mr. H. T. Harrison, two of my students, 
undertook, under my direction, to design and construct a 
transformer, in order to determine for themselves how far 
theory dictated correct practice. They chose the core type 
as distinguished from the shel! type because the iron could 
be cut at the tinsmith’s without the expense of a costly die. 
At the same time it was evident that this type presents 
somewhat striking departures from the design commonly 
employed in the shell type; they were therefore thrown more 
on their own resources. Since the mean length of one turn 
of the copper conductor is less in the core type than in the 
shell, it follows that the number of turns will be relatively 
larger in the former than in the latter if the copper and the 
iron losses are to be approximately equal for full load. 

It may not be amiss to demonstrate that the copper and 
iron losses should be equal to each other for highest efficiency 
atany load. Since the copper losses in the primary and 
secondary are nearly equal to each other, the entire copper 
loss may be expressed as a I? R, where I and Rk are the 
current and resistance of the secondary. If } represents the 
arR+ bd 

EI 


iron los, then for highest efficiency - = ¢ must be 


aminimum. & is the E.M.F. of the secondary. Differenti- 


at. 6B Bok = 0 for a minimum, since the 
de E EP 
second differential coefficient is positive. Hence, transposing 
and cancelling the E, we have a 1? R = b for highest 
efficiency ; that is, the copper loss equals the iron loss. 

For high all-day efficiency and high efficiency at small 
loads a transformer should be designed with a larger number 
of turns of wire, and therefore, with a smaller iron loss than 
for power transmission, which commonly calls for high effi- 
ciency at full load. It is therefore evident that the condi- 
tions for high efficiency for small loads and those for good 
regulation are incompatible. An increase in the number of 
turns of copper increases the efficiency up to the point where 
the copper and iron losses are equal; but this increase of 
copper increases the-resistance and so impairs the regulating 
quality of the transformer. , 


ating, 


A.- DESIGN. 

A few preliminary trials indicated that the primary should 
have not less than 1,200 turns (600 on each spool) and the 
secondary 120, or 60 with the two coils in parallel for a 
ratio of transformation of 20. For a transformer of 1,250 
watts capacity a flux density of 3,000 lines per sq. cm. is a 
fair value, 

_ To determine the cross-section ‘of the iron, let B be the 
induction, n the number of primary turns, » the permeability, 
and A the cross section in sq.cm. Assume the induction 
In the iron to follow the simple harmonic law. Then 
do _ By : ; d¢ 
a w cos w ¢ fora single turn. For n turns, N a2 


=é¢=NBawcoswt. Hence for maximum £E we have 
* New York Electrical World. 








2 «nN Ba, and for the virtual value of x, as NBa= 
: Vin 


Evirt. 





Therefore A = — In the present 


444nn B 

1,010 x 10° ‘ 

ome A = Fa x 185 x 1200 x sup PS OO 

7°25 sq. in. This equation is based on a resistance drop 

of one per cent., and on the assumption that the primary 

induced E.M.F. is equal to the impressed E.M.F. when the 
secondary is open. 

To find the width, x, of the core plates, allowing 10 per 
cent. for oxide and air space between plates, we have 
0°9 2? = 7°25, or z = 8°05. But as 0°5 square inch was 
taken off in bevelling the corners, 7, = 8°05 + 0°5 = 8°55 
square inches. Hence z = 2:92 inch. The plates were cut 
2°95 inches wide for the cores, but the cross-connecting 
Lag which are all of the same width, were cut 2°83 inches 
wide. 

Allowing a current density of 1,000 amperes per square 
inch, the primary would be No. 18 and the secondary No. 8. 
No. 17 was used for the primary. Windiog each secondary 
in two layers of 30 turns per layer, we find the length of the 
core plates as follows :— 


Space for wire 


444nn Ba, 


. 4518 inches. 








Insulating heads ti . 0500 inches. 
Width of cross plate . 2'830 inches. 
Total ” «« 7°848 inches. 


These plates do not merely abut against the yoke plates, 
but the two sets interleave and overlap at the corners, as 
shown on an enlarged scale in fig. 1. 

The secondary was wound inside next to the iron. The 
mean length of one turn was estimated to be 12°48 inches, 
and the total length of the 120 turns 124°8 feet. 











Fig. 1.—SHowine Jomrs. 


The mean length of one primary turn was estimated at 
16°026 inches, and the total length of the 1,200 turns 1602 6 
feet. 

The resistance of one mil foot at 40° C. is 11°12 ohms, and 
the circular mils in No. 17 is 2025. Hence the resistance 

1112 x 16026 _ 


of the primary is computed as follows : 2025 =8 
ohms, 
The number of circular mils in No. 18 is 16,884; hence 
the secondary resistance is ee as 0°0847 ohm 
TY 16,884. ' 


With the coils on the two spools in parallel, the secondary 
resistance becomes 0°0212 ohm. 

The copper losses would be as follows : 

Primary, 1°3? x 8°8 = 14°87 watts. 

Secondary, 12°5? x 0:0847 = 13°23 watts. 

To estimate the loss by eddy currents and hysteresis, both 
were included under Steinmetz’s formula, assuming as the 
hysteretic constant 0°0025. The mean length of the mag- 
netic circuit is 26°696 inches. Hence the volume of the 
iron is 26,696 x 7°25 = 193°27 cubic inches. Therefore, 

Watts lost ; 
_ 198°27 x 16°387 x 185 x 0°0025 x3000~° _ 39°11 
= lu? , ‘ 

Total losses, 67°21 watts. 

Efficiency at full load, 

1,250 
1,250 + 67°21 

To estimate the magnetising current, Thompson’s formula 

= Bl 8000 x 26°696.x 2°54 _ ' 
= 0° -=- = 0°048 5 
ae OY 1200 x 2000 Hirao nes 


The permeabilicy is assumed to be 2000. 





= 0°949 = 94°9 per cent. 
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The current representing the waste power due to hysteresis 
and eddy currents is 0°039. Since the magnetising 
current is in quadrature with the power component, the 


whole no-load current is 1) = ¥°0-048? + 0°39? = 0°061. 
B. CoNTRAVENTION. 


The cores were made of Wheeling iron 15 mils. thick, and 
cut in rectangles as shown. These rectangles were closely 
packed in a cast-iron box, lined with asbestos paper and 
closed by luting on the cover. The box was then pi in 
a small round furnace in the metallurgical department, and 
its temperature was raised to 923°C. The entire mass was 
then allowed to cool for 24 hours. The temperature was 
measured by a Le Chatelier pyrometer—a thermal couple of 
platinum and platinum-rhodium alloy. The readings were 
taken by a D’Arsonval galvanometer, with telescope and 
scale. The apparatus was carefully calibrated by Prof. E. D. 
Campbell, to whose courtesy we are indebted for its use. 
The temperature to which the iron was raised is above the 
critical one at which this metal ceases to be magnetic. On 
removal from the box it was very soft, and presented a 
uniform dark surface, resembling the black oxide of iron. ‘I 
have been particular in describing the operation of annealing 
because the iron loss turned out to be exceptionally low. 

The secondary was wound in two layers of 30 turns each, 
after a proper insulation of pressed board and oiled cloth had 
been — to the iron. The secondary was then .covered 
with oiled cloth and micanite, and the winding was com- 
pleted by 600 turns of the primary on each limb, laid on in 
nine layers. The last one was not full. 






































Finally the whole was assembled by inserting the small 
connecting rectangles in order at the ends of the two cores. 
The iron was then compressed between two flat-ribbed plates 
of cast-iron by means of three bolts through projecting ears, 
One of the bolts at each end serves to hold the transformer 
down on the wood base on which it is mounted. 


C. Trst. 
a. Resistances. 


The resistance of the primary at 24° C. was found to be 
7°95 ohms. At 40° this becomes 8°46 ohms, 

The resistance of the secondary in series was 0°079 ohm 
at 26°5° C. At 40° this becomes 0°083 ohm. The weight 
of the primary was about 9°25 pounds, and of the secondary, 


6 pounds. 
b. Iron Loss. 


The iron loss measured by exciting the secon with the 
primary open was found to be 34°5 watts. With 50 volts 


and the two secondary coils in paralled the loss was 35°5 


watts. 
c. Regulation. 
The regulation between no load and the full load of 1,250 
watts was measured by taking simultaneous readings of two 
voltmeters, one reading the potential difference between the 
terminals of the transformer under test, and the other that 
of an auxiliary transformer without load. The result was a 
variation of 2°3 per cent. from no load to full load. Since 
nearly 2 per cent. of this is due to drop of potential over the 
primary and secondary resistances, it;.is evident that the 
cross-flux or magnetic leakage is very small. 


ee 


d. Magnetic Leakage. 

The secondary coils in parallel were short-circuited by ay 
electro-dynamometer of very low resistance, and observation; 
were made of the potential difference at the primary termina) 
required to send the full current of 25 amperes through the 
secondary. This potential difference was found to be 37 
volts. A Weston wattmeter at the same time measured the 
power in watts absorbed by the transformer ; it was found 





Fig. 3.—Erricrancy Curve. 


to be 33°3. The primary current was 1°29 amperes. Hence 
the effective volts were 33°3/1°29, or 25°8. The E.MF, 
produced by the cross-flux, which is wattless, must be in 
quadrature with this effective component. The rectangular 
component, which, combined with the 25°8, makes up the 
whole 37, is 26°5 volts. The cross-flux is therefore 26°5/1000, 


or 2°65 per cent. 
e. Efficiency. 


The following table givee the data for the efficiency at 
five different loads : 





| | | Effici. 

| Bec. | Total | ency 

watts. | watts per 
| | cent, 


Prim. | Sec. Sec. | 
amp. | amp. | volts, | 1R. | I2R, | loss. 











| 


0-41 3 | S711L  408:14| 9098 
7 














1 7 100°3 1°39 114 34°5 | 

2| 0-763 4 1003 4°83 4°54 845 | (74222 «78609 | 9442 
3] 1°05 10°2 100 9°15 8°64 345 =| 1020 1072'29 | 95°12 
4; 131 12°78 | 1006 | 1424 | 13°56 34°56 1285°67 | 1847:97 95:37 
6; 149 14°6 101 18°43 | 17°69 845 | 14746 | 1645°22) 9543 





! | 


The resistance at 40° C. were employed. The primary 
current with open secondary was 0°05 ampere. 


J. Comparison of Observed and Computed Values. 


Observed. Computed. 








Resistance of primary at 40°C. ... «. «= 846 8'80 
Resistance of secondary at 40°C. ... e. 0083 0:0847 
Copper loss, primary, full load... oo. 1407 14°87 
Copper loss, secondary, full load ... «- 1307 13:23 
Hysteresis and eddy current losses... one 945 39:11 
No load current eee oe ese -. 0°05 0061 
Efficiency at full load « 954% 94'4% 








ELECTRIC LIGHT AND REFUSE 
DESTRUCTORS. 





On another page we refer at some length to the subject of the 
Shoreditch combined plant, and it may not be uninteresting 
here to mention what is now being done in other places in 
regard to the rapid development of the combined system of 
refuse disposal and steam raising for electric lighting. — 
First at Oldham, which we shall always maintain is the 
ioneer in this matter. Only one Lancashire boiler, 8 feet 
ean and 30 feet long, hitherto been employed in 
connection with the destructor, but now the work of in- 
stalling a second boiler of exactly similar capacity and of the 
same working pressure, viz., 140 lbs. per square inch, is 1 
active progress. 
It is interesting to note that the destructor plant and the 
electricity plant fat’ Oldham are quite distinct, though 4 
steamjmain connects,them; and that neither the destructor 
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boiler now working, nor the new one now being installed, 
ig provided with @ grate, nor any other means of heating, 
than the gases coming from the destructor. Although 
the destructor is in charge of the Sanitary Committee, it is 
the Electric Lighting Committee which is bearing the expence 
of the additional boiler. 

Prof. Kennedy, the consulting engineer to the corporation, 
has recommended combined schemes at two other important 


towns. 

At Ashton-under-Lyne, under the supervision of Messrs. 
Faweus and Olirehugh, electrical engineers, there is now 
actually in course of construction a combined central electric 
lighting station, tramway poe station, and refuse destructor. 
The tramway is the undertaking of the British Thomson- 
Houston Company, who will buy their steam from the cor- 

ration. 
the destructor is of the Horsfall type as at Oldham. At 
Lambeth a company is pie, Sa a combined destructor and 
electric light plant, and they have undertaken to receive the 
refuse from the Lambeth Vi and to deal with it at a 
remarkably low rate. Messrs. Kincaid, Waller & Manville 
are the engineers of this, as of the Shoreditch plant, and 
Messrs. Manlove, Alliott & Co., Ltd. are supplying the 
destractor similar to the one at Shoreditch. 

At Pembroke (Ireland) a destructor has been ordered from 
the Horsfall Syndicate, which is to be laid out with a view 
toa future combination with an electrical station. 

At Swansea, the famous triple scheme of Messrs. Kincaid, 
Waller & Manville still hangs fire; and the same may be 
said of the undertakings at Hackney and Falham, for which 
Mr. Medhurst is responsible. 

The delay at these latter places is quite unaccountable, as 
they have seen with their eyes, and heard with their ears, 
a all that has been done, and surely they might now 

emboldened to proceed, seeing that they both require 
light, and they both require an improved method of refuse 
disposal. Even if the combination did not prove to effect so 
great an economy as may have been anticipated ; still, both 
sets of apparatus could not fail to be of good service. 

Then there is the Llandudno-combined scheme with a 
Beaman & Deas destructor, under the able direction of Mr. 
A. H. Preece, and, finally, Gloucester, and Weston-super- 
Mare are wading out into these dangerous waters, the former 
in Mr. Hammond’s hands, and the latter in the hands of 
Mr. Hawtayne. 

Such is the tale of enterprise so far as we know it in this 
promising field. 





THE SIEMENS AND HALSKE TELEGRAPH 
CABLES. 





In 1846 Werner Siemens discovered that gutta-percha, which 
had then recently been introduced into ged gsm all 
the properties which are required of a good insulating 
material for underground conductors. By means of a screw 
press, which he invented for this pur he soon solved the 
practical problem of covering conductors with a seamless 
coating of gutta-percha. His method is still in use in the 
manufacture of submarine as well as underground telegraph 
cables. In recent times, on account of the great cost of 
gutta-percha, other insulating materials have been used for 
telegraph cables. The following are the types of telegraph 
=~ at present constructed by the firm of Siemens and 
e. 


I.—TELEGRAPH GuTTA-PERCHA CABLES. 


Copper conductors, which consist of solid wires, or stranded 
cords of several thin wires, are covered with different thick- 
nesses of gutta-percha according to the requirements in each 
case. River and submarine cables require the thickest coat- 
ing. The internal arrangement of the cable depends on the 
purpose for which it is to be used. Messrs. Siemens and 

alske manufacture three leading types. (a) The gutta- 
percha underground cable, The desired number of strands 
are twisted together into a rope, and spun over with a layer 
of jute soaked in wood tar. Over this is placed the iron 
armour which is again covered with a layer of tarred jute, 





The iron armour is composed of round or flat galvanised 
wire. Such cables as these were laid in 1877 to form the 
underground lines of the German Postal Department. (4) 
Gutta-percha river and submarine cables. The construction 
of these cables is the same as (a), but the wires forming the 
armour are always round and are stronger. A section of 
a river cable having seven strands is shown full size in fig. 1. 
(c.) Gutta-percha cables in houses and lead pipe tables.—In 
submarine cables the gutta-percha coverings are not subjected 
to the injurious effects of a dry and warm atmosphere. This 
is no longer the case when cables are laid in houses. To 

revent the gutta-percha, in the latter case, from becoming 

rittle, it is wrapped round with impregnated ribbons, or 
jute sg or with several such protective coverings. It may 
also be protected by a lead covering, which encloses all the 
twisted strands and their wrapping of jute. Fig. 2 is a 
— of such a cable with seven strands enclosed in a lead 
tube. 


If.—TELEGRAPH CABLES INSULATED WITH FrsrRovus 
MATERIAL. 


Thesingle copper conductors are spun over with jute ; several 
such strands are twisted into a rope, dried, soaked with insu- 
lating material, and enclosed in a watertight lead tube. If 
the cable is not ex to dangerous mechanical or chemical 
influences, the lead tube is left uncoated; if it is exposed to 
chemical injury only, it is coated with several layers of the 
protecting material separated by paper, the whole being 


Fie. 1. Fia. 2. 








Fia. 4, 


wrapped round with a ribbon or band. Cables suspended in 
the open air on steel wire ropes are protected in the same way. 
If mechanical injury has to be guarded against, the cable is 
covered with an armour of round or flat galvanised iron wire 
when the capable is subjected to tension during laying, other- 
wise the armour is of hoop iron. Fig. 3 shows a section of 
a 33-strand cable insulated with asphalted fibre, and protected 
by flat wire armour. Flexible cables are armoured with a 
covering of interlaced fine steel wires. Light and heavy 
river cables are made with the fibrous insulation ; they are 
protected with a single or double armour of strong iron 
wires, 
IIIL.—TELEGRAPH INDIA-RUBBER AND LEAD CABLES. 


The single galvanised copper conductors are coated with 
vulcanised India-rubber; several such strands are twisted 
into a rope, wrapped round with a ribbon, and finally covered 
with a lead tube. ‘These cables are armoured according to 
requirement, like the fibre cables ; they are chiefly employed 
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where short terminal pieces are required for the fibre cables, 
and in places where the temperature is high, as in ships. 
Fig. 4 shows a section of a 3-strand rubber and lead cable. 


IV.—TELEGRAPH PAPER CABLES. 


_ In recent times it bas been found necessary to construct 
telegraph cables with the capacity as small as possible, to 
facilitate telegraphy to great distances. In such cases, cables 
in which the strands are insulated with paper are specially 
applicable. The single strands are joined together to form 
a core, which is wrapped round with a ribbon and covered 
with a lead tube. The armour is made according to require- 
ments as already described for the fibre cables. 








RONTGEN RAYS. 





THERE cannot be said to have been, hitherto, any general 
agreement among experts as to the best plate to use for 
Réntgen photography. Experiments described by J. Gaedicke 
in the Photographisches Wochenblatt throw a considerable 
amount of light on this question, Two ordinary dry plates 
were taken, and one was dipped in erythrosine of silver to 
render it isochromatic. Over these two plates was placed a 
composite screen divided into five sections, one of which was 
coated with barium platino-cyanide, the second with Kahl- 
baum’s tungstate of calcium, the third with A.E.G. tungstate 
of calcium, and the fourth with the double fluoride of ammo- 
nium and uranium, the fifth section being left uncoated. 
After an exposure of 30 seconds the plates were developed, 
and a considerable difference in the density of the impres- 
sions made by the five sections was found to exist. The 
conclusions drawn from the experiments were as follows :— 

1. The orthochromatic plate shows a much stronger action 
than the ordinary without the screen, and they increase the 
action of all the screens. It is thus shown that, for X rays, 
only bro-silver plates should be used. The increased 
action should be ascribed to the fluorescence ‘of the erythro- 
sine. aioe 

2. The fluoride of ammonium and uranitim ‘reduces the 
action of the rays to one-half on the ordinary plate, and to 
about two-thirds with the orthochromatic his, and ought 
not, therefore, to be used forthis work. 

3. The calcium tungstate of the Electricitiits Gesellschaft 
(A.E.G.) doubles the action, and Kahlbaum’s preparation 
quadruples the action on ordi plates, and gives a yet 
greater action on orthochromatic plates. 

4, The platino-cyanide screen gave a very interesting re- 
sult. With the onlinats late—which, as is well known, is 
very sensitive to velicih-atins light—there was no inten- 
sifying action, but just the reverse; the screen reduced the 
action by one-half. From this it follows that this screen 
had converted the greatest part of the X rays into yellowish- 
green fluorescent light. The orthochromatic plate showed 
the most intense blackening of all. 

A similar series of experiments is described by A. E. 
Livermore in Photographic Scraps. In this case an Ilford 
special plate, and an isochromatic plate were used, and native 
tungstate (scheelite), double fluoride, and phatino-cyanide 
were used on the screen. Livermore’s results with 
those given above, in showing that the most efficient arrange- 
ment was an isochromatic plate with a platino-cyanide screen, 
but they differed in toto as to the effect of the double fluoride 
of uranium and ammonium. ‘This, according to Livermore, 
gave almost as good an effect as the platino-cyanide, and he 
recommends it as being the best to use when cost of material 
is a matter of importance. Both exparimenters agree in 
saying that the isochromatic plates are in general superior to 
ordinary plates for Réntgen photography. 

In Nature, August 5th, Messrs, Vosmaer & Ortt suggest 
still another theory of the Réntgen rays. Assuming, with 
Crookes, that the cathode rays are electrified particles, they 
consider that these particles loose their electric charges when 
they strike the oppositely electrified anode, as in the focus 
tube. If the positive charge on the anode or anti-cathode 
is just sufficient to render the negative particles neutral, then 
pure Réntgen rays are produced ; but if an excess or defect 
of positive electricity exists on the anti-cathode at the 
moment of impact, then there will be some positive or nega- 


- 


a, 


gative particles among the Rontgen rays. This is su 
to explain the fact that some investigators have found thy 
the Réntgen rays impart a positive charge to insulated cop. 
ductors, and others a negative charge. Messrs. Vosmaer anj 
Ortt, of course, think that these diselectrified particles a 
pass through the walls of the glass tube. They are incline 
to believe in Lafay’s statement that Rontgen rays can be p. 
electrified outside the tube, which would lend considerah; 
support to their theory. Lodge, as is well known, was unabl; 
to repeat Lafay’s experiment, and Mr. Porter, in the numbe 
of Nature cited above, describes the result of experiment 
which were arranged to test whether the Roéntgen image 
an aluminium plate was enlarged or contracted when the plate 
was electrified. He failed to observe any effect produced by 
the electrification of the plate. He sums up the results ¢ 
his experiments as follows :—“ I therefore conclude that the 
radiograph of a conductor (though it is true I have only 
tried aluminium and brass) is not sensibly altered by eve 

werful electrification, nor are the rays altered in force o 

irection in passing through air in the neighbourhood of 

werfully fcc conductor, nor even through air which i: 

ing subjected to a powerful disruptive discharge.” The 
theory of Messrs. Vosmaer & Ortt must go over to the ms. 
jority of X ray theories, unless they can show that there ar 
= under which the Lafay experiment can bk 
re ‘ 

in Nature, August 19th, Mr. Wimshurst states that while 
experimenting with Rontgen tubee excited by influence 
machines, he was led to coat the cathode end of the tute 
with tinfoil, leaving about } in. between the tinfoil and the 
cathode terminal of the tube. He found that the tinfoil- 
coated tubes would illuminate witb a much shorter spark, 
and with more certainty. Such tubes are, however, by no 
means new ; they were discovered and made by Mr. Porte 
shortly after the focus tube was introduced, and the device 
has been modified and improved by several experimenten 
since that date. The tinfoil coating does not, however, 
appear to have been much used in practical work, for what 
reason we cannot say ; it ap to be worth trying, since it 
undoubtedly prolongs the life of the tube. ; 


Se Le aoe Te) eee 





STERILISATION OF IMPURE WATER BY 


OZONE.” 





By E. ANDREOLI. 





THE progress realised in the construction and in the method 
of working ozone generators has been such lately, that ozone 
can now be produced in large quantities and in a continuous 
manner, and industrial applications of ozone which, a short 
time ago, were still deemed hopelessly impracticable, can at 
present be effected at a relatively low cost, and even on 4 
scale of real magnitude. 

As long as the yield of ozone obtainable per horse-power- 
hour did not exceed 20, 25 and 30 grammes, and the appt 
ratuses were not absolutely capable of working in a continuous 
manner without breaking down, or getting out of order, it 
would have been unreasonable to speak of utilising ozone for 
the purification of drinking water. 7 

To-day, however, we must alter our mind on this subject, 
and admit that ozone can, even on a very large scale, purify, 
deodorise and sterilise impure water, and render it wholesome 
and drinkable. ' 

Ozone is a powerful oxidising agent, which does: not col- 
tain any chemicals, does not impart any smell or taste 
water, and acts with great energy on organic matters and 
micro-organisms, which it destroys. After it has oxidised 
the organic matters, and killed the microbes, germs, <c., 
contained in water, ozone returns to its primitive state 
of oxygen. Thus after ozonisation, the impurities of pollu 
water disappear, and the purified water contains a slightly 
larger proportion of oxygen. 

The two most energetic transmitters of diseases are the alf 
we breathe and the water we drink. Most of the infectious 
diseases, such as dysentery, typhoid fever, malaria, cholers, 
enteric fever, &c., are due to the drinking of impure water 
which may contain the ova of animalcule, or larve 
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pathogenic germs. Water is a universal carrier of matters, 
either in suspension, or in solution, or of organic or organised 
substances, some of which are innocuous, and thus is the 
greatest propagator of epidemics. 

Drinking water must, above all, be free from infectious 
matter, #.¢., living organisms, and although the microbes 
it contains may not be pathogenic, if their number is great, 
we can safely conclude that the water has been contaminated 
by substances in a state of decomposition. ; 

The presence of organic matter in water is not so noxious 
as the presence of bacteria; if water which has been polluted 
with sewage matter—and the total exclusion of such from 
supplies is practically impossible—is to be supplied for 
dietetic use, the point to be taken into consideration, accord- 
ing to Dr. Percy Frankland, is how the organic life it con- 
tains can be brought to a minimum. 

The most dangerous bacteria in water are the following :— 


PATHOGENIC MICROBES. 


Coccus B. 
Micrococcus Biskra. 
Mieerenene cereus albus. 
Staphylococus nes aureus. 
Bacillus tue 

» Canalis parous. 

pe » capsulatus. 

» Coli communis, 

»  Caniculicida. 

»  Hydrophyllus fuscus. 

»  Murisepticus. 

»  Pyocyaneus. 


»  Saprogenus. 

»  Typhicus. 

» Proteus vulgaris. 
» Mirabilis. 


»  Spirillum. 


i » _,@holerae. 


Sand filtration on a large scale does not totally purify the 
water supplied to townsand villages. Small filters are very 
inefficient for individual purposee. 

Oxygen does not act upon organic matters or bacteria 
present in water; ozone, “the great oxidiser of nature,” as 
Prof. Dewar says, has, on the contrary, a destructive action 
on bacteria. 

In his book, “ Micro-organisms in Water” (1894), Dr. 
P. Frankland, an indisputable authority on that subject, 
endorses the statement made by Dr. Ohlmiiller that, although 
ozone in the dry state has little effect upon bacteria, when 
employed in the presence of water, it acts as a very powerful 
bactericide. 

_ Ozonised water retains scarcely any ozone in solution, and 
it would be a great mistake to attribute to it any special 
properties whatever. 

The solubility, or insolubility, of ozone in water has nothing 
to do with the destruction of microbes, or of organic matters, 
which contaminate it. The fact is, that when impure water has 
been subjected to a current of ozone, and when it has been 
repeatedly and thoroughly in contact with it, all the oxi- 
disable matter, the micro-organisms, fungi, living organisms 
which it previously contained, disappear, and the water is 

ractically and really purified, disinfected and sterilised. 

here is no question of imparting a smell of ozone to water 
or to impregnate it with ozone; the instability of ozone is 
such that, after a very short time, no trace of it can be de- 
tected in the water. — : 

There cannot be any doubt as to the disinfecting and 
sterilising properties of ozonised air when brought into in- 
timate contact with water. The solution of the problem of 
the purification of water is in its ozonisation, and now that 
commercial ozone generators, which work in a continuous 
manner, and yield a sufficient quantity of ozone, are at our 
disposal, we must commence to consider how this great elec- 
tric feat of the end of the century is to be planned and 
carried out. 

The action of ozone on decaying matters, on organic sub- 
stances, and on microbes, is scientifically recognised. In- 
fectious and dangerous bodies are pos ss innocuous by the 
action of ozone; but in destroying the organic germs, the 
bacilli, &c., it expends its power, and this shows that unless 
ozone is supplied to water in a continuous manner, and in 





adequate proportion with the work of disinfection it has to 
accomplish, the sterilisation of water is merely a dream. 

The two sine gua non conditions for the sterilisation of 
water on a large scale are :— 

1. The yield of ozone per horse-power-hour must be high. 

2. The ozonisation of water must be perfect, i.¢., all 
the molecules of the mass of water must be brought into 
intimate contact with the ozone, in order that all the objec- 
tionable matter in suspension in it will be brought under the 
action of the oxidising gas. 

Several processes have been devised; but they are more or 
less based on old principles, and not remarkably suscep- 
tible of being practically carried out. It is a great mistake 
to believe that it is sufficient to blow ozone through the water 
in order to disinfect it; sterilising water also is an art, and 
a very difficult one, which has to be thoroughly studied and 
experimented over and over again under many varying cir- 
cumstances before it can be widely and universally adopted. 

It is not premature to go into this question of the appli- 
cation of ozone to the sterilisation of water, and we hope we 
shall not incur any reproaches for being rash and sanguine, 
but on the contrary, we shall be backed up by all those who 
are proud of the progress of electricity. 

With regard to the first desideratum, viz., to the quantity 
of electrostatic ozone which can be obtained per horse-power- 
hour, we may safely say that we guarantee a minimum of 
100 grammes. This apparently small quantity of ozone, if 
properly applied, i.¢., without loss, and according to an 
efficient method, will disinfect, say, 2,000 gallons of water 
of an average impurity, one which is not too much polluted. 

Taking the cost of 1 horse-power-hour at 1 penny, 


10 H.P.-hours yield 1 kilo. of ozone. 
1,000 ” » 100 ” 


If we assume, for argument’s sake, working with a 
1,000-H.P. installation, therefore 2,000,000 gallons may be 
disinfected every hour : this represents a total of 48,000,000 
gallons per 24 hours; and even if half of this quantity of 
water could be disinfected, or eyen less, it still represents an 
appreciable amount of sanitation effected at a low cost. 

We may confidently appeal to the scientific and medical 
world, and ask the bacteriologists, and the most competent 
men on questions of hygiene and salubrity of water, to decide 
on the soundness of this pursuit for utilising ozone for 
freeing drinking water from living organisms and in- 
fectious matters. 

We must not be misunderstood; we do not raise the un- 
justifiable pretension that ozone can be utilised at present 
for the purification of water in large cities; the time will 
come for this, and that soon, come; but persons alive to 
the vital importance of this problem, and who take a broad 
view of its solution, will understand that large, very large, 
electric plants can be erected for the sterilisation of any great 
quantity of water, and, in the meantime, the efficiency of 
the ozonisation of water can be tried in small towns and 
villages where the water is often bad and foul. 

We do not wish to say more to-day on this subject; we 
merely intend to raise the question of the sterilisation of 
water which, in spite of what has been repeatedly stated in 
some paragraphs of several contemporaries, is nowhere at 
present, in this country or abroad, worked on a practical 
scale. 

We made some experiments last year, when our appa- 
ratus were yielding about 30 grammes of ozone per horse- 
power hour. Now that we have at our disposal an 
output of over 100 grammes per horse-power hour, we are 
getting ready to repeat these experiments on impure water, 
on water contaminated with sewage and with different kinds 
of microbes, and shall put our results before the readers of 
the ExectricaL Review, so as to demonstrate the germi- 
cidal and sterilising properties of ozone, not only in labora- 
tory experiments, but on a large scale. 

This yield in round figures of 100 grammes of ozone per 
horse-power-honr will surely be increased, and then the work 
will be still easier. Why should doubts be entertained with 
regard to the feasibility of this great enterprise? Things 
regarded as unfeasible and as absolute impossibilities have 
been done before. Let the hydraulic engineer and the elec 
trician combine their energies and put their heads together, 
and the problem of the sterilisation of drinking water by 
means of ozone will be solved. . 
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REVIEWS. 





Electric Railways and Tramways. By Puiuir Dawson, 
C.E. London: Engineering, Limited. 


(Continued from page 465.) 


Quite a long series of articles might be written upon the 
Tables alone, in Mr. Dawson’s book ; for each one almost is 
capable of criticism or further analysis of an interesting 
nature. 

Take, for instance, Table XI. on page 16: here the initial 
cost of electric equipment upon a line is estimated at £1,000 
per motor car equipped, for power house, generating plant, 
car shed, rolling stock, motors and accessories; while the 
cost of track, bonding, poles (wooden ones), overhead struc- 
ture, &ec., is given as £2,000 per mile of single line. 

But what is the average relation between number of cars 
and length of line? Of couree, the variation is great, and 
no exact figure can be given, but Mr. Dawson might at least 
have stated the results of his experience, and then summed 
“el - total average cost of an electric line per mile of 
ength. 

With two cars to the mile, the total cost would, according 
to Mr. Dawson’s figures, be £4,000 per mile of single track, 
exclusive of paving. This is at present a tolerably low 
figure, and is less than half what has been paid up to quite 
recently—thanks to heavy reductions in the price, and 
increase in capacity and efficiency, of electrical plant and 
— : 

hen dealing with the question of permanent way, Mr. 
Tawson enters, perhaps, more largely into descriptions than 
criticisms : nor does he appear desirous of setting forth any 
definite ideas of his own as to what constitates the best type 
of track, say, for this country. It is, of course, impossible 
to expect engineers to give freely the results of their 
experience to all and sundry ; but at the same time the man 
who standardises any feature such as the track work of a 
tramway, and associates his name with it, ought to, and 
usually does, reap considerable benefit in his profession. 

It is not of much interest to the average reader of Mr. 
Dawson’s book, to skim page after page of descriptions 
referring to a multiplicity. of rails and sub-structure, such as 
no one would dream of. putting down to-day. As a series of 
examples—each no doubt designed for a special purpose, and 
therefore useful in its way, but none the less dreadful to an 
engineer of up-to-date ideas—Mr. Dawson’s chapter upon 
track could not readily be surpassed. Even the particulars 
as to cost, &c., given with regard to track considered good 
enough, if not indeed standard, for this country, vary so 
widely, that one feels bewildered as to the exact facts: and 
the engineer who bases any estimates upon figures herein 
given, will need to have full self confidence in bis own ability 
to carry them out. It certainly makes one realise that tram- 
way or rai'way contracting is not every man’s business: there 
fase much of the one thing or the other—a boom or a 
* bust.” 

Mr. Dawson hits off very well the essential difference 
between American and English methods by saying that 
the former give first consideration to the tramway service, 
allowing other street traffic to look after itself. We, on the 
other hand, insist in this country upon a narrow and deep 
_ grooved rail, which considerably increases traction diffi- 
culties for the tramcars, although ordinary vehicles are better 
protected. 

This may be news to the bus drivers of Gray’s Inn Road, 
but English engineers find most trouble from keeping the 
road pavement and rails level, and heavy London street 
_ traffic does not tend to improve the condition of affairs, 

There is rather an important misprint in Table XIII., the 
equivalent per mile being printed 176 ds. instead of 176 tons. 
This same table gives particulars of track construction for 
heavy work, and, inclusive of paving estimates, the cost of 
track alone is not less than £7,262 per mile of single line. 
_ The very next table (by an equally great authority) gives 
about half this amount as the fair cost. | 

We should like to have Mr. Dawson’s opinion for his 
readers upon the subject of this discrepancy, and whether 
the extra labour and material in the higher estimate are 
worth doub’e the money. It is, we confess, somewhat diffi- 
cult to compare these two, or any estimates together; they 





bia! throughout in details that have more or less value, and 
each item requires careful consideration. A third estimate 
comes about midway between the two extremes, and seems to 
us a fair one. 

Knowing that the present tendency of American engj- 
neers i3 to build quite as solid roads as we do on this side— 
where the traffic deserves it—we are a little surprised that 
Mr. Dawson holds up the Philadelphia lines as standard 
for track construction. They comprise nothing more sub- 
stantial than wooden ties (3-foot centres) with 9-inch step 
rails, 90 lbs. to the yard. 

It cannot be too often insisted that road-bed and track— 
for cheap, easy, and economical running with heavy traffic— 
must be as solid as possible; as solid as a 6-inch concrete 
substructure and continuous rail joints in 60-foot rails will 
make it. One is told by many that the cars run noisily over 
such a hard track. The remedy is simple, and ought to be 
obvious. Put springs into and under the cars. If that 
doesn’t stop it put more springs; but put them still about 
the cars where they can be got at and replaced without any 
trouble. The road-bed is not the place for elasticity. 

It is curious, but, of course, very natural that American 
tracks should so largely be of the cross tie design. If 
timber is to be employed in the substructure, it might at 
least be put down in the form of longitudinals, with a few 
cross ties; but the suspended joint, to our mind, wants rele- 
gating to the limbo of Nogoods. 

Chapter III. opens on page 36, and deals with the return 
circuit. 

As already stated, there are 677 pages in the book; 36 
into 677 goes somewhere about 20 times. This review of 
Mr. Dawson’s book would therefore require, at the present 
rate of progress, about 40 instalments, and might, with good 
fortune, be finished by the end of next year. 

Our readers will, therefore, not feel altogether surprised at 
our concluding here, with an assurance that the 40 instal- 
ments mentioned represent the minimum of what might be 
said on the subject—partly in criticism as stated, but also 
very largely in praise. 

We can recommend Mr. Dawson’s book at any rate, as by 
far the most complete yet published in reference to the 
subject of electric traction, and as a compendium or mine 
of information it ranks facile princeps. 





The Workman’s Compensation Act of 1897. By W. ADDINGTON 
Wituts, LL.B. London: Buallerworth & Co., 1897. 


This is a little book intended to lay before the public a 
knowledge of the new Act of 1897, which comes into effect 
next July. ‘The Act is simply outrageous in its provisions, 
and had it been passed by a Radical Government, would have 
been hailed by the supporters of the Government which has 
introduced and passed it as a revolutionary and disgraceful 
measure. In this new Act the employer is bound to make 
provision for every workman injured in his employ. The 
workman is treated as a babe, or an idiot, incapable of taking 
any care, and is to be compensated for the grossest carelessness 
of himself. ‘The employer has got to pay for the man, though 
hurt from no fault of either the employer or a fellow servant. 
At this juncture, when the workmen are claiming the right 
to manage the workshops, it is not a little curious to find 
that any accident occurring in such a Trades’ Union-managed 
shop would have to be paid for by the employer. True, 
there is a proviso absolving the employer in case of “rerious 
and wilful misconduct ;” but this proviso will find few juries 
to uphold it in face of the woeful aspect of a damaged man. 

The Act has certain schedules limiting the compensation, 
and providing summary methods for assessing damages. It 
would appear that in following the German precedent: of com- 
pulsory insurance we have probably let ourselves in for an 
equal increase of litigation. In Germany, litigation has 
enormously increased, and so, also, has the number of 
accidents ; and certain recent experience has shown us that 
workmen are absolutely careless in their ways. Recently we 
saw hanging a heavy load by very insufficient tackle. The 
shop manager cautioned all from getting in the way, as the 
tackle was not even fit for half its load. Yet men would run 
under the load, which would have crushed them flat; and 
this is but an instance of many. We may wonder 
would such an act of deliberate and wilful «lis- 
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obedience in the face of the employer, who was actually 
rating others for the same foolish trick, be inter- 
eted as wilful misconduct. The new Act seems to have 
en specially devised to help lawyers and barristers, for it 
must cause great litigation. Its provisioas are inextricably 
complicated, and hopelessly mixed up with previous Acts. We 
feel sorry for all employers, unless they can find their liabilities 
perly taken over by an insurance company. The whole 
character of the measure is uncertain, and it puts a workman 
in a position to sue his employer under one Act, and failiog 
to secure his end, gives him a position under another Act. 
The whole question of employers’ liability is now so entirely 
complicated, that common sense would abolish all existiug 
statutes, and place everything in some entirely fresh measure. 
As matters stand now there is nothing in view but litization, 
as though the lives of employers were not already sufficiently 
ha by grandmotherly legislation, enforced by a system 
of inspection singularly deficient. in technical sease.. We 
have seen, for example, engines so fenced in as to bring about 
positive danger; we have seen toothed wheels compelled to 
be guarded on the outrunning side, and generally a lot of 
unnecessary or even harmful provisions enforced for want of 
technical knowledge on the part of inspectors under the 
Factory Act. Framers of our laws seem to forget that the 
enforcement of the law is of necessity often in the hands of 
persons of small intelligence, and of 80 little character, that 
they dare not depart from the apparent letter of the law, and 
the result is oftea lu *icrous, 





The Case Against Picketing. By W. J. Suaxpy. London: 
The Liberty Review Publishing Company. 1897. 


Picketing, in its less harmful intentions, consists in posting 
men at stations where they can observe non-union workmen, 
and waylay them and persuade them not to work for certain 
employers who are for the moment under the ban of Trades’ 
Union. Moral suasion is supposed to be employed, but 
Union “lambs” have at times had peculiar interpretations 
of what moral suasion is, and we remember well at the times 
of the infamous rattenniag at Sheffizld, about 30 years ago, 
that morally-suaded men have been found reduced to pulp, 
and even dead. 

Trades’ Unionism ia those days was under the ban which 
attaches to many movements, gooi in themselves, and 
brought about by the hanging on of men of bad character who 
have influenced weaker men to evil. Charles Reade’s rovel, 
which dealt with this subject, depicted nothing worse than 
the daily press continually showed to be occurring, and at 
one time the use of powder was common. After a time 
Unionism got rid of these evil growths, and for many years 
doubtless did good work; but it never abandoned the 
infamous system of picketing. The book before us is written 
to show that picketing ought to be made illegal. In it the 
author shows how the Trades’ Unions employ Union funds 
even in legal actions; yet if an action is taken against a 
Union, it can only be taken against an individual, and some- 
how officials contrive to sink down into the general level, so 
that even with a judgment nothing can be recovered. 

Picketing, at best, is closely allied to conspiracy. It is 
certainly a form of intimidation, as practised. The author 
would be fair all round; while calling for legislative action 
against picketing and similar interferences with freedom, he 
would also abolish on the side of employers the “ black- 
listing,” which is so powerful an instrament of oppression, 
and has been used too often to gratify personal spite. 
Black-listing is, however, not an English custom in the sense 
that it is a matter of daily occurrence in America, where the 
black-list flourishes and is one of the items out of many 
which make a workman’s position there so much less toler- 
able than. at home. We shonld like to see all such con- 
Spiracy on both sides put down. It is often a hardship in 
business that as a swindler gets hold of fresh victims there 
8 no one to hint a warning, but we think as a rule that 
More harm would come if black-listing methods were 
allowed, and it is not desirable that such interference with 
freedom should be suffered. The recent tactics of Trades 
Unionism are answerable for the appearance of this book. 

Summarised, its advice is to enforce the law so far as it 
goes, to set up a Free Labour Protection Association, and to 
organise against further tyranny, picketing the pickets and 
prosecuting where needful. 


The conclusion is not hopeful. It amounts to simpl 
retaliation, and this is the spirit that has been invoked with 
so light a heart by the officials of the A.S.E. 

We do: not even yet believe that the men have had a word 
to say in the matter. 











MUSCULAR ELECTRICITY. 





By J. WRIGAT. 





To the student of Nature, and more especially to one with 
electrical knowledge, there is much of interest in the various 
electrical changes emanating from, or giving rise to, muscular 
movement. 

It is a well known fact that if a muscle be laid bare and 
excited by pinching, irritation, contact with chemical sub- 
stances, or stimulated by electro-galvanic currents, it will 
contract. This Property is physiologically known as 
“irritability,” and the various artificial methods employed 
to produce the contraction are known as “stimuli.” 
Similar effects may also be produced by stimulation of 
the nerves corresponding to the muscle. ; 

The result of this stimulation is to set up certain molecular 
changes in the nerves and muscles, which, however, are only 
visible in the contraction of the muscle, and produce no 
— change in the nerve itself. These molecular 
changes are called “ nervous impulses.” 

That the visibie contraction takes place in the actual 
muscular fibres, and not in the finer nerve branches supplying 
them, has been conclusively proved by <xperiment. A frog 
was poisoned with urari, which acted on the nerves themselves, 
and, as a result, when stimuli were applied to the latter, no 
contractile movement was produced ia the corresponding 
muscle as formerly; but, on the other hand, the usual con- 
traction was readily procured by stimulation of the muscles 
themselves. It has further been proved that the poison acts 
on the finer nerve branches, and not on the trunks of the 
nerves. ‘To effect this, a ligature was applied to one of the 
animal’s legs before the introduction of the poison, so as to 
exclude the sciatic nerve. The urari was then introduced at 
the back, and on stimulating the nerve of the free limb, no 
result was obtained ; but on similarly treating the nerve of 
the ligatured limb, contraction was produced in the muscle 
below the ligature which had not been reached by the 
poison. 

We will now pass on to a study of the electrical pheno- 
mena attendant on a simple muscular contraction. The 
muscle to be experimented on is first dissected out with some 
length of nerve attached. A suitable muscle for the purpose 
is the gastrocnemius of the frog. 

















The apparatus used in the experiment is shown diagram- 
atically in fig. 1, where A is a moist chamber containing the 
muscle to be experimented on, and the electrodes in connec- 
tion with it. 8 is an induction coil, the intensity of the in- 
terrupted currents produced by which can be varied by 
varying the distance between the primary and secondary 
windings on a sliding base. c is a primary battery, and p 
a Morse key in the primary circuit. E£ isa du Bois Reymond 
short-circuiting key in the secondary circuit, and F is a re- 
volving cylinder carrying a sheet of smoked paper, on which 
a stylus, attached to the movable end of the muscle by a 
system of levers, records its movemente. 

The muscle clamping arrangement and disposition of the 
electrodes in the chamber, A, is shown in detail in fig. 2, 
where a is a screw clamp which secures the end of the femur, 
}, c, is the muscle, and d is a small hook attached to a thread 
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which serves as a connection ‘between the end of the muscle 
and the lever carrying the recording stylus, ¢, is. the nerve 
attached to /, a portion of the spinal cord. It is laid across 
the two electrodes, g and 4, which are carried in a tray, 7, 
known as the electrode holder. The latter is also constructed 





Fia. 2, 


to carry a piece of moistened blotting paper in such a position 
as to be out of contact with the nerve. The secondary wires 
are connected to the electrodes, g and h. 

The curve obtained in this manner when the apparatus is 
active is known as a “ muscle curve,” and is produced by a 
single contraction of the muscle. In order to gain as exact 
a record as possible, it is necessary to record the exact time 
at which the circuit was closed, and also the speed at which 
the paper or other recording surface travels. This is effected 
by an instrument called a pendulum myograph, which is 
shown in diagram in fig. 3. 4, fig. 3, is a rectangular smoked 
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glass plate, attached to the pendulum, B, in place of a bob. 
The pendulum is accurately balanced on delicate supports at 
its upper extremity, and its swing is checked at either end 
by the spring catches, c and D, which engage with the pro- 
jections, E and F, respectively; G is a switching device 
worked automatically by the projection, E, en passant. This 
switch closes the primary circuit and excites the induc- 
tion coi!, which in turn generates a momentary current and 
causes the muscle to contract, actuating the lever, H, as 
before, and recording a curve on the glass plate; J is a 
vibrating tuning fork, one leg of which is also provided with 
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Fig. 4. 


a stylus, and records a regular serrated line on the plate just 
below the contraction record corresponding to so many 
vibrations per second. 

A simple muscle curve produced by the help of this appa- 


ratus is shown in fig. 4, the serrated line underneath repre- 
senting the tuning fork record. 

According to Foster, such a muscle curve as that shown in 
fig. 4 teaches us :— 

“1, That although the passage of the induced current 
from electrode to electrode is practically instantancons, 
its effect, measured from the entrance of the shock into the 
nerve to the return of the muscle to its natural length after 
the shortening, takes an appreciable time. In the figure, 
the whole curve from a to d takes up about the same time 
as 18 double vibrations of the tuning fork. Since each 
double vibration here represents ,1,th of a second, the dura- 
tion of the whole curve is 75th of a second. 

“2. In the first portion of this period, from a to d. there is 
no visible change, no shortening of the muscle, no raising of 
the lever. 

“3. It is not until 4, that is to say after the lapse of 
yas, 1.¢., about ,!, second, that the shortening begins. The 
shortening, as shown by the curve, is at first slow, but soon 
becomes more rapid, and then slackens again until it reaches 
& maximum at c, the whole shortening occupying about ,', 
second. 

“4, Arrived at the maximum of shortening, the muscle 
at once begins to relax, the lever descending at first slowly, 
then very rapidly, and at last more slowly again, until at d 
the muscle has regained its natural length, the whole return 
from the maximum of contraction to the natural length 
occupying ;4,5, #.¢., about ,', second.”* 

It will be seen from this that a muscular contraction con- 
sequent on a single induction shock consists of three main 


ases :— 
“(@) A _— antecedent to any visible alteration in the 
muscle. This phase, during which invisible preparatory 
changes are taking place in the nerve and muscle, is called 
the ‘latent period.’ 

“*(b) A phase of shortening, or, in the more strict mean- 
ing of the word, contraction. 

“(c) A phase of relaxation or return to the original 
length.” 

If we take into account the fact that the current is applied 
to the nerve at some distance from the muscle, it is evident 
that a certain momentary period must elapse before the effect 
of the shock will reach the muscle. 
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Fig. 5 represents a combination of two curves, in one of 
which the electrodes were applied to the nerve as far away 
from the muscle as possible, whilst in the other they were 
applied as near as ible. The point, a, represents the 
time at which both shocks simultaneously enter the nerve. 
In the first case, where the electrodes make contact at a dis- 
tance, the contraction commences as shown by the dotted 
curve at c, whilst in the second case, where the electrodes are 
close to the muscle, it begins at 4. The distance between 
b and c, therefore, indicates the time taken by the impulse to 
traverse that length of nerve, whilst the length between a and 
b is the lutent period during which the muscle is in a state 
of preparation. 

his teaches us two facts :— 

“1, The greater part of the latent period is taken up by 
changes in the muscle itself, preparatory to the actual visible 
shortening, for the two latent periods do not differ much. 
Of course, even in the second case, the latent period includes 
the changes going on in the short piece of nerve still lying 


* 4-second.—Eps. Exzo, REv 
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between the electrodes and the muscular fibres. To eliminate 
this with a view of determining the latent period in the muscle 
itself, the electrodes might be placed directly on the muscle 
isoned with urari. If this were done, it would still be 
found that the latent period was chiefly taken up by changes 
in the muscular as distinguished from the nervous elements. 
“9, Such difference “ does exist e- yr oe 
ap by the propagation, along the piece of nerve, of the changes 
mt > at the far end of the nerve by the induction shock. 
These changes we shall hereafter speak of as constituting a 
nervous impulse, and the above experiment shows that it 
takes some appreciable time for a nervous impulse to travel 
along a nerve. In the figure the difference between the two 
latent periods, the distance between J and c, seems almost too 
small to measure accurately; but if a long piece of nerve be 
used for the experiment, and the recording surface be made 
to travel very fast, the difference between the duration of the 
latent period when the induction shock is sent in at a point 
close to the muscle, and that when it is sent in at a point as 
far away from the muscle as possible, may be satisfactorily 
measured in fractions of a second. If the length of nerve 
between the two points be accurately measured, the rate at 
which a nervous impulse travels along the nerve to a muscle 
can thus be easily calculated. This has been found to be in 
the frog about 28, and in man about 83 metres per second.” 


(To be continued.) 








CORRESPONDENCE. 





The Infallible Uncriticisable Consulting Engineer. 


Professional etiquette is doubtless one of the props, pillars, 
and mainstays of our Constitution, so glorious and free ; 
but, for all that, it is like the law, sometimes very much of a 
“ hass,” 

The question has been asked more than once, Whether the 
technical Press ought not to be fully justified in directly 
criticising the plans and designs of a consulting engineer as 
carried out, or whether the dreal of washing professional 
dirty linen should induce silence, and thereby compel the 
wrong to be righted (as in time it always is) by the natural 
laws of creation, or cause and effect ? Of course, no reference 
is here made to any other error or wrong-doing than that of 
a technical nature. 

Take, for instance, the case of a town wishing to adopt 
electric lighting, or of a company or municipality that decides 
to instal electric tramways. By private or public influence, 
a consulting engineer is called in who has not in any way 
made a name for himself in this particular direction. He 
scrapes through the task largely by the help of amiable con- 
tractors and efficient, if cheap, assistants ; he learns a con- 
siderable amount at no cost, but with large profit to himself ; 
but the resultant installation—although, perhaps, fairly 
workable—is anything but the best of its kind. 

The technical journals, when called upon to describe the 
installation in due course, are impressed with the importance 
of upholding the dignity of the profession, and the consulting 
engineer’s little mistakes are carefully glossed over. The 
consequence is that other towns or companies call in this 
engineer’s aid, and his mistakes are repeated. 

The waste of money, the trouble and worry that result may 
be imagined. There are not many engineers in charge of 
stations at the present time who could say truthfully that 
their lot has been perfectly easy, and their way straight, in 
consequence of the consulting engineers foresight and wisdom 
when the original designs were settled. 

Of course, in the end, one of two things will usually 
happen. Either those who have need of consulting engineers 
Will learn to avoid such as are responsible for continued 
defective designs (for whatever reasons adhered to), or else 
the consulting engineer has enough common sense to change 
his plans as his experience increases. But in the latter case, 
it is rather rough on those who have come under his ’prentice 
hand. Of course no engineer is perfect, and every scheme 
can be found fault with; but something seems wrong when 
the designs of a consulting engineer are not criticised, whilst 
the work of a contractor receives free comment ; presumably 


because a consulting engineer is almost infallible, or at any 
rate, above finding fault with. 

Is this reasonable, and if others think they know better, 
are they justified in keeping their knowledge to themselves, 
and allowing clients, present or future, to be put off with 
inferior designs? It has been suggested by some that the 
very province of the electrical press should be to criticise 
these matters impartially and judicially. At present that 
can hardly be done with reference to any particular system 
or place for which someone is already responsible; but a 
theoretical set of conditions might very well be brought for- 
ward in discussion and be dealt with, to show well-founded 
reasons for certain designs, or justify them generally. 

The mutual jealousy of engineers (which one regrets to 
think is perhaps naturally to be found) has, however, the 
effect of preventing criticism by those best competent to 
make it. Why, say they, should others get the benefit of 
their experience and superior sense? This is selfish, and 
perhaps short-sighted, though in the absence of opportuni- 
ties for open self-advertisement, it is difficult to let the out- 
side world know tbat one is quite as clever, and perhaps 
more so, than the other fellow. This brings one to what is 
perhaps the crux of the whole question, viz , the advisability 
of breaking down some of the conventional barriers against 
advertising openly by professional men. There is much to 
be said on both sides; but conditions at present are appa- 
rently against it, and therefore consulting engineers’ fads 
and fancies will not receive any active sensible criticism from 
capable men who fear the accusation of wishing for self- 
advertisement. 

Anti-Humbug. 


Wireless Telegraphy. 


In the ExectricaL Review for October 8th there is an 
article on ‘‘ Marconi Telegraphy,” and in this article there is 
one statement which is very likely to originate (or strengthen) 
a serious error with regard to the claims of Signor Marconi. 
The sentence is this: —“ But we think there can be no doubt 
that Marconi is the true and first inventor of the elevated 
electrodes on the receiver and transmitter, and this detail 
appears to have contributed more to extend the possible dis- 
tance of telegraphy by electric waves than anything that has 
been discovered since the time of Hertz and Branly.” On 
the contrary, there can be no doubt whatever that he is not 
the first to use a collecting wire attached to the pole of a 
receiver of Hertz waves. 

If we except Hertz’s original production of sparks in a 
circuit which is under the influence of an oscillator, the first 
instrument (so far as I am aware) for signalling without 
wires was my impulsion cell, which I discovered about the 
end of 1887 or the beginning of 1888, and of which an ac- 
count is given in the Philosophical Magazine for March, 
1891. My impulsion cells were on view in the Physical 
Laboratory of Cooper’s Hill College, and were examined by 
many people. Now, one of the first things that I discovered 
about these cells was, that by attaching a wire to one of their 
poles and allowing the Hertz oscillations to strike this wire, 
the cells were easily responsive to the oscillations. I 
habitually had such a wire connected at one extremity with 
one pole of an impulsion cell, while the other extremity was 
free, and could be moved about to various positions in space, 
so as to collect the oscillations and render the cell sensitive 
to them. Sometimes this wire was little more than a foot 
long ; sometimes it was 20 feet long; and there are, no doubt, 
some of those who worked with me in the laboratory who 
remember the employment of such a collecting wire—as I 
have, for sake of distinctness, called it, although it has pro- 
bably a double function. 

This wire is explicitly mentioned in my paper in the Phil. 
Mag. (p. 223) for March, 1891, in the following words:— 
“ Tmpulsion cells differ much from each other in the readi- 
ness with which they undergo the change from the one state 
to the opposite; but the most obstinate can be thrown from 
the insensitive into the sensitive state by leading a wire con- 
nected with either pole into the vicinity of a Hertz or a Voss 
machine.” 

Shortly afterwards, apparently, M. Branly discovered the 
tube of filings, which is the receiver adopted by Signor 
Marconi; and the electro-magnetic modus operandi in this 
tube and in my cells seems to me to be the same. 
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To come to fundamentals, a few moments reflection will 
show a certain element of the ludicrous in Signor Marconi’s 
claim to the sole use of a collecting wire, even supposing that 
he was the first to discover its use, which he certainly was 
not. For is not every receiver of the Hertz impulses con- 
nected by a wire with some indicating machine, such as an 
electrometer or a galvanometer? Every such wire is a 
collecting wire. Moreover, suppose that I place at the top of 
the house an impulsion cell or a Branly tube, and connect it 
by wires with a galvanometer (or other instrument) at the 
bottom of the house, could Signor Marconi, or anyone else, 
prevent me from doing so? Can he prescribe to me the 
Jength or the shape which I must give this connecting wire ? 
Certainly not. And yet such a wire necessarily plays the part 
of a collector. 

Signor Marconi, in an interview recently published in the 
Daily Chronicle, refers to a paper of mine read before the 
Physical Society in May, 1894, on this subject. It is just 
possible that he may have seen the earlier paper without 
reading it with sufficient attention. Certainly if he had done 
so he would have learned the part ey in these phenomena 
by a wire attached to one pole of the receiver. 


George M. Minchin. 
RE, College, Cooper's Hill, 





Dynamo Winding. 


Will you kindly assist me in calculating size and quantity 
of wire to use for winding armature and fields, in order to 
obtain best results from small dynamo ? 

Dimensions and particulars as noted. 

Thanking you in anticipation, 

Electron. 


[ Foran E.M.F. of 10 volts wind upon the armature (a toothed 
drum, we presume), 12 coils of 10 turns each for a 12-part 
com., or 24 coils of five turns each for a 24-part com. You 
must select a size of wire which will pack into your slots at 
that number of turns, and fit them well, fullup. You do not 
give size of magnets in length of winding space, nor do you 
give any dimensions to enable us to assist you with the 
magnet windiug. For imparting such information we require 
full mechanical details, such as you would give to an engineer 
when you wished to construct the machine. For the magnets, 
we can only suggest about 21 lbs. of No. 18 D.C.C. wite.— 
Ens. Exec. REv.] 





Dynamo Running. 


I should be glad if, through the medium of your paper, 
you would tell me whether it is practicable to work the 
following arrangement. 

It is required to run a oat driven shunt dynamo in 
parallel with a set of three shunt machines (driven off a main 
shaft) but each of the three have eight series turns cross- 
connected. 

Shunt machine is 50 yards from others. Main shaft is 
liable to vary its speed considerably. 

A Correspondent. 


[In the diagram you send you show three dynamos com- 
pound wound. Your diagram and questions are not clearly 
put. It is not practicable to run a separately driven dynamo 
in parallel with compound dynamos driven at a variable speed 
from a shaft. 8 must be constant for parallel working. 
Your diagram shows a switch whereby the three dynamos 
cannot be coupled in parallel, but when the one circuit is off 
the other ison. At any rate you cannot work in parallel all 
four machines under the circumstances.—Eps. Exxc. REv. ] 





Atavism. 


I refer to your leader in the current number of the 
REVIEW, and will attempt to prove that decadence and sub- 
Sequent renaissance in intellectual and physical activity is a 
daily and inevitable phenomenon. 

Your leader qualifies one form of atavism, viz., inherited 
wealth ; but inherited exhaustion is also a very important 
atavic factor, which must not be lost sight of in dealing with 
individuals and communities. Individuals and communities 


7 eae 


can well be compared to some form of stored energy—accn. 
mulators, for instance. Their duration will depend on the 
rate of discharge; if this is great and, in borrowed words, 
brilliant, it will soon exhaust itself, though, truly enough, 
the work performed during that short space of time has been 
of high intensity. Now, let the rate of discharge be mode. 
rate; it will last longer, but it will not get itself talked 
about on account of brilliant feats performed. Both acon. 
mulators having now run down to zero, they must get re. 
plenished, and this is more or less a lengthy operation, 
depending on the individual accumulator. Well, it is so with 
human energy. Brown pére has built the business, but in the 
seas has exhausted himself, the consequence being that 

rown fils inherits that splendid business minus the activity 
to carry it on. But if Brown /ils gradually runs down to 
zero, Jones, whose predecessors were but average individuals, 
running fallow most of the time—these were the contemporaries 
of the elder and active Brown—is in the meantime accumn- 
lating energy, and when eventually will set a business for 
himself, its success will be a measure of the accumulated 
energy, and its rate of discharge, which, if mediocre, will 
mean an electric fittings business for a great number of years, 
to the Jones’ progeny. Therefore, let us well bear in mind 
that perpetnal motion, in the popular sense, is as mucha 
delusion in the psychical as in the physical world. I could 
dilate ad nauseam on the subject, but your patience and that 
of your readers must not be exhausted. 

J. L. Balbi. 
London, October 11th, 1897. 





Shoreditch and its Refuse. 


Surely the vestrymen of Shoreditch never expected to work 
a central electric light station without the use of coal ? 

The recent paragraph about Shoreditch Station being 
worked entirely by the consumption of the refuse collected in 
the district was then, no doubt, correct ; but such a state- 
ment was practically of no value, as the supply of current at 
the starting of the central station must have been ex- 
ceedingly small, besides the days of July and August are 
fairly long. 

hen the demand for current increases sufficiently to pay 
the expenses of working a large station like Shoreditch, they 
will have to rely upon something which gives more heat than 
householders’ cinders, cabbage leaves, &c. 

From a sanitary point of view, burning the refuse of a 
district may be all right, but if the vestrymen of Shoreditch 
expected its utilisation would turn out a “ Klondyke” in 
disguise, they will, I think, be disappointed when reckoning 
the cost of plant and labour after the end of the year, for then 
they will have something like a basis to value it by. 

o suggest, or expect, that electric light stations of any 
importance can be worked by burning household refuse only, 
no matter the quantity available, is a gross absurdity. 


Practical Experience. 


pe 


THE ENGINEERS’ STRIKE. 





Neagry one-third of the year has been devoted to the engineers 
strike, and there are no prospects of agreement, nor is there likely to 
be while the men’s leaders and advisers continue to utter the puerile 
nonsense they are doing and to confuse the true issue, Let us, for 
example, the Clarion, a London journal which professes 
socialism, and has none of it in its composition. The Clarion says:— 
“The cheapness of Continental wages cannot be considered whilst 
we unhesitatingly admit the highness of English royalties! In 
Belgium—to take a country that keenly contests with us in ironwork 
—in Belgium the whole of the royalties for coal and other material 
only amount to about 1s. per ton on pig iron; and that money goes 
into the national exchequer, and is ood to pay inspectors of mines 
and factories. While in England, where the heavy ties on coal, 
iron, limestone, &c., make the total of the royalty on pig iron over 5. 
a ton, the whole of this exorbitant toll goes into the ts of the 
landlords. Under such circumstances it would be ent, as well as 


imbecile, to babble about trade being a sensitive plant, or the ‘very 
existence’ of the engineers depending on their not driving trade 
away.” 


Now, is not thisan imbecile argument? We need not discuss the 
question of English royalties on minerals, and we may hold our own 
opinions as to the freeholder possessing rights down to the earth’s cen- 
tre, or the folly of the country allowing it, but what has this do with the 
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engineering employers. If the working men of this country have the 
intelligence as @ mass to disbelieve in royalties, they might surely 
find time to make of this a political question, which they could very 
well do, and they could put a stop, and that quickly, to all royalties. 
It their abolition fulfilled the expectation of the Clarion, the working 
men would very quickly get their share of the benefit, but this argu- 
ment shows that they expect the engineering employers to do all this 
forthem. In the meantime, they insist on conditions for themselves 
which they are too apathetic to work for at the polls. They prefer to 
idle on strike pay. It isa poor system of gaining an end to idle for 
it. Ordinary common sense speaks of working toanend. The A.S.E. 
jdles to gain an end, and its officials are supported by the idle and 
wrong-headed members, but certainly not by the steady and sober work- 
men who do not believe in the strike. As to this question of royalties, 
not one in a hundred of the engineering employers of this country are 
owners of mineral freeholds and receivers of royalties, so that granting 
the iniquity of royalties, the few employers have not the power to 
abolish the evil while the employed have. The Clarion makes much of 
Mr. Mather and his nasty retort upon Mr. Siemens, but a merely 
isolated instance of one eight hours’ shop able to pick and choose its 
workmen, is of no value, as Mr. Mather will himself find out if he is 

in on all fours with the rest of the trade. If Mr. Mather is wise, 
the signal for an eight hours’ day would reduce Mr. Mather’s shop to 
ove of seven hours. A shop with slightly less hours can always 
compete with the remainder by virtue of its discriminative power, 
but this is no argument for a general eight hours. 

Commenting on Mr. Burns's letters to the Times, and his state- 
ments re Americanising of our shops, the Engineer, with praiseworthy 
indirectness, considers Mr. Burns must either regard as quite un- 
necessary a strict adherence to truth—a nice way of putting it—or 
must be ignorant of the habits and customs of the A.S.E. We hav2 
ourselves hesitated to class him amongst the non-adherents to a 
pedantic accuracy of statement—we do not wish to — our con- 
temporary’s possibly harsh language—but have prefe to think of 
Mr. Burns as having lost touch with his trade. He claims to have 
been a fitter, but so far as we can learn his reputation among London 
foremen is such as to lead one to infer that his heart was not bound 
up in the fitters’ trade, and so Mr. Burns went in for talk, much to 
his own welfare, but with sad results to the workmen, to whom he 
has played the unsuitable part of guide, philosopher and friend. The 
Engineer thinks that Mr. Burns’s advice to Americanise our shops will 
be taken by the employers, and that American ways will, before many 
months, be in full swing in English shops. We are disposed to agree 
in this with the Zngincer, but we cannot agree that it will be an evil 
day for a considerable percentage of the A.S.E. We consider it will 
be just the reverse. To the better end of the men it will mean more 
money, and a working and not a loafing day. To the large body of 
them it will mean more money again, if they care to have it by 
keeping straight. To the rest, who are either too lazy to 
9 or hopelessly and wilfully incompetent, it will mean 
a speedy drop into the lower ranks of the labourers. For 
the better end of the labourers the change will be a welcome 
means of earning additional money, and for the country at 
large more work, for the change would put astop to much foreign 
work, and the easy competition of the foreigners along Queen 
Victoria Street will become a little harder—for the foreigners. The 
Engineer properly condemns the financial or actuarial basis of the 
ASE., and is equally severe on their pretended socialism. Real 
socialism isa much broader thing than the selfish grasping of the 
AS.E., which condemns in one lump the outsider or non-unionist 
brother and the labourer, and classes the lot as blacklegs, a term 
harped on by Burns ad nauseam. 

The A.S.E. issued another manifesto on the 8th October calling for 
funds and quoting scripture texts bearing on brotherly love, as to 
which a recent writer calls men to the consideration of the treatment 
accorded to strange men in union shops who may be suspected of 
being non-unionists. They are reviled, pelted with loose articles, 
their machine handles daubed with filth, and their work spoiled, and 
so they are driven away by the apostles of brotherly love. Is it not 
time the A.S.E. ceased their cant and humbug and proceeded to 
argue on plain common sense lines. They object to the use of 
machinery. Is it not well recognised that machinery has always 
been a cause of increased demand ‘for labour. Can it be possible 
that at this late hour there is a body of workers in England who 
are acting on the principle of an’ ism to machinery. On the one 
hand they demand an eight hours’ day because machinery has made this 
possible, and on the other hand, they demand that machine produc- 
tion shall be kept low, whereby they put a stop to all purchases of 
hew and improved tools, as wellas absolutely preventing England from 
even attempting to manufacture many kinds of articles. Why, for 
example, are direct acting steam pumps made in America and so little 
in England, except only in Birmingham, where, if anywhere, the 
shops are Americanised ? Why the thousands of drill chucks, twist 
drills, and other small tools sold by America in London? There is but 
one answer. It is the starving chilling hand of Trade Unionism 
which has done it. Mr. J. S. Jeans writes to the 7imes and points out 
the immense advantages possessed by America where pig iron is being 
made so much more cheaply than it can be made here, and he 
calls on the workmen themselves to make an investigation into 
the foreign competition bogey which their leaders so persistently 
tefuse to acknowledge has any existence. Mr. Jeans emphasises the 
quantitative superiority of the American mechanic, and clearly is of 
opinion that this is due to his freedom from the restraints of blind 
and ignorant léaders, and to superior mechanical equipment, which, 


48 we have seen is a corollary of freedom to employ such improved 
equipments. We contend that the public ought to be made acquainted 
with the false assumptions on which the men are being led to defeat ; 
4 true appreciation of the truth would stop such flow of sympathy as 
may be offered, and show the men thata continual pauper’s appeal for 
alms will not be listened to while work is so plentiful. 


We have not been sparing in what we have said of the men’s folly, 
nor will we be sparing in condemning the latest utterance which is 
reported of Mr. Siemens. We hope it is an error arising from the 
difficulty which Mr. Siemens may feel in expressing himself in 
English. He is, however, reported to have said that they wished to 
destroy the trades unions altogether. If he did say this we sincerely 
trust that the Employers’ Federation will entirely repudiate the 
suggestion. We should not ourselves be parties to any such attempt. 
This country is not Germany or America, and English working men 
have a perfect right to combine for mutual protection and aid, or for 
anything lawful, and the trades unions have in the past done good 
work. We strongly join issue with them on the folly of their present 
endeavour to restrict and harass trade and reduce output, and, we 
will add, wages, for this is what their action will result in. Equally, 
however, we protest against Mr. Siemens’s reported statement. We 
hope he was badly reported, and the fact that the cho 
of Monday only states that he said he wished to get rid 
of trades unionisn altogether, makes us hope that this might simply 
be his manner of saying that he wished to be altogether rid of their 
silly and foolish restrictions; at any rate the Federation should make 
this plain. The public would support the men against any attempt 
to smash the Union, and quite rightly. Let the Union continue; let 
it protect its members against oppression ; but let it keep itself to its 
proper work and not interfere with individual freedom. Do not let 
us have a recrudescence of rattening such as the leaders would seem 
to desire, for what is picketing but a form of rattening? While we 
protest against any talk of smashing the Union, we are not blind to 
the crass folly of the present degenerate stamp of leader which has 
drawn the Union into dangerous ways and brought its works and 
theories into the just contempt of every decently intelligent person. 
The A.SE., who began the struggle, charge the masters with 
absence of humane feeling, with abruptly breaking off services of long 
years’ standing, and destroying workshop organisation built up by 
years of patient toil, and so on. Now, is not this all very foolish ? 
The whole of these disasters and woes have their fount and origin at 
the head-quarters of the A.S.E. 

From the Times we are glad to see that the reported utterance 
of Mr. Siemens is denied by Colonel Dyer, who states that he must 
have been misreported, and that immediately before the interview 
at which the statement was reported, Mr. Siemens distinctly stated 
that he did not object to trade unionism in any way, provided it did 
not unreasonably interfere with the liberty of the employers in 
managing their own business. 

Since this article has been in type, we notice a telegram from Mr. 
Siemens, which reads as follows:—‘ Interview wrongly reported. I 
said we wish to do away with interference in management of works, 
which is consistent with everything I said before on the subject.” 

This is satisfactory. It is the unreasonable restraints which have 
been placed on production that have been the cause of all the trouble. 
The men absolutely refuse to give credence to the existence of foreign 
competition. The evidence of even Queen Victoria Street has no 
meaning to their unobservant eyes. In the face of an absolute 
refusal of this Kind, they complain that the employers will not 
arbitrate upon the very points which make the above evidence 
possible. The employers know that if they cannot be free to adopt 
the best means of cheapening production their end is within sight. 
How is it possible for men to arbitrate on a question of life and 
death. If arbitration went against them it would ruin business. 
Either management must be free or trade must stop. Let the A.S.E. 
and allied societies endorse what Mr. Burns claimed he personally 
would do in his hedging letter to the Zimes, and probably arbitration 
might be brought about. But the A.S.E. have not endorsed Mr. 
Burns, they are persisting in the restraints, and if anyone wants to 
know what is the spirit in which these restraints are made and 
enforced, let him ponder over the following means recommended by 
Mr. Hobson, the president of the Sheffi-ld Trades Council, to working 
men for gaining their ends. Nv matter what vpluion one may hold 
of these means as a tool in warfare, there can be no two opinions 
that when used, as they are, as a sample of the arts of peace also, there 
can be little hope for trade until wiser methods prevail. 

Here, then, are Mr. Hobson’s precious proposals:—(1) That no 
workman engaged in the engineering and kindred trades henceforth 
work with any of the ed free labourers now being imported ; 
(2) that the men employed at other firms should decline to execute 
work of any kind for firms having joined the Employers’ Federation ; 
(3) that the railway servants should object to carry executed by 
these firms and decline to man trains carrying b egs; (4) that 
the miners engaged in pits which supply these firms should be taken 
out. And that this principle be applied all round as a means of 
forcing the employers either to yield or to arbitrate. 

Note the brotherly love for the poor despised blackleg. One feels 
inclined to ask, ‘‘ Hath not a blackleg eyes, hands, organs, dimensions, 
senses, affections, passions? If you prick him doth he not bleed?” 
If there be one thing that turns the man in the street against the 
trade union it is the hard unfeeling, inhuman, and unnatural tyranny 
of the trades’ unions over the outsider. The outsider may be loaded 
up with all the cares that make life unbearable, but he is a blackleg 
and therefore must be tortured. If eligible for the union fold -he 
may enter on the union terms, but if ineligible he must remain 
outside, and is not to be permitted under any circumstances to gain a 
livelihood. 

The latest indications are that the area and scope of the strike are 
likely to be extended. In the meantime it would be interesting to 
know whether in Messrs. Mather & Platt’s eight hours’ shop there 
has been a remission of the restraints under which other shops have 
to work. If there are no restraints in the speed and attendance of 
machine tools, this in itself is an ample reason for the short hours 
being a success. Is the A.S.E. prepared to stop restraints? Before 
enlisting public sympathy, this question ought to be answered; until 
it is the public are being misled. It is worth note that the National 
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Free Labour Association has increased its membership by over 20,C00 
during the past year. The conference this week, in the Memorial 
Hall, of this Association was really a protest against union tyranny 
and abuse, and the loss and starvation incidental to strikes—placed 
at £100,000,000 since 1889. Yet of 14,000,000 workers in the United 
Kingdom there are just over 1,000,000 unionists; this small minority 
are causing all the present trouble, and the Free Labour Association 
intends to do what it can to stop senseless strikes and to get big 
wages by more sure and peacoful means. 








EFFICIENCY OF COMBUSTION IN A BOILER 
FURNACE. 


(Continued from page 270.) 
THE amount of air used in a furnace is of so much importance that 
it should be ascertained by analysis. Usually the percentage of 
carbon dioxide will give very close results, and the West Medford 
tests are taken to show the percentage of dioxide at various times 
after firing. 

It was found that about one minute after firing there was a sudden 
rise in the percentage of dioxide to a maximum. After the maxi- 
mum is attained the fall is gradual and continuous until next firing. 
These results are explicable on the ground that as the fuel burns 
away on the grate the volume of air admitted increases as the air 
spaces become larger and the critical point being passed excess of 
air begins to flow in and diminish the ratio of CO, in the gases. But 
this percentage decreased even more rapidly than the air volume 
increased, and this is thought to be due to the protective influence of 
the film of ash which forms on the surface of each piece of burning coal. 
Hence the increased rate of combustion due to stirring a fire, for this 
disturbs the ash films and presents clean surfaces of fuel to the air 
currents. 

In tracing out the course of events in a furnace, Mr. Hale gives 
the following approximations to the temperatures existing in a 
furnace. 

Previous to the firing, the coal bed is at a temperature somewhere 
between 700° C. (1,292° F.) and 1,400° CO. (2,552° F.). The gases 
coming through are at about the same temperature, and contain 
carbon dioxide, and generally either oxygen or carbonic oxide, or 
both (tests by R. 8. Hale, at West Medford, invariably showed car- 
bon dioxide and both carbonic oxide and oxygen, the gases being 
taken at a point in the fire bed itself about 1 inch below the 
surface). 

After firing, the coal heats from 15° C. to 400° C. (60° F. to 750° F.) 
and gives off hydrocarbons. 

The amount of gas coming through the coal beneath is small and 
contains little oxygen. By the time it has passed through the new 
coal it is somewhat cooled. 

The result is incomplete combustion of the hydrocarbon vapours 
and of any carbonic oxide from the coal beneath, unless the tempera- 
ture above the fire is kept over 600° C. (1,2$2° F.), and then unless 
either there is sufficient oxygen coming through the fire, or more 
oxygen be supplied and thoroughly mixed above the fire. This stage 
apparently lasts about a minute, more or less, according to the amount 
of coal fired at once. 

As soon as the coal reaches 400° C. (750° F.) it combines with such 
—e as comes through the coal bed beneath and burns to carbon 

ioxide. 

The hydrocarbon vapours continue to be distilled, and we have 
incomplete combustion of these vapours and of the carbonic oxide 
from beneath, unless oxygen is in some way supplied above the fire 
and thoroughly mixed before the gases cool down. This stage 
is, however, very short, since the temperature is soon raised 
by combustion to the point where the next stage begins, 
namely at 800° C. (1,470° F.), when the coal reduces the 
carbon dioxide to the monoxide and hydro-carbon vapours still 
come off, but in smaller quantities, and should the fire be thin 
oxygen begins to come uncombined through the fuel bed. The tem- 
perature being high, combustion goes on above the fire by means of 
this oxygen, and the carbon monoxide above named will again be 
burned to the complete dioxide. If the fire be thick more air may 
now be needed above the fire than can come uncombined through it. 
It is now that further diminution of the hydro-carbons and an in- 
crease of air through a rapidly thinning fuel bed, cause a reduction 
in temperature. Carbonic oxide is still formed in the fire so long as 
the temperature exceeds 800°, but combustion is complete above the 
fire. As the air supply still increases, the temperature falls below 
800°, and combustion is complete in the fire, and any oxygen supplied 
above it is in excess and a positive detriment, and this goes on until 
the fire either goes out or is replenished. 

Soft coals fire up and die down more quickly than harder coals, a 
fact partly due to gas distillation, but partly also to that obscure 
chemical relation which makes it difficult to combine oxygen with 
carbon unless hydrogen be present either as water or hydro-carbon. 
This fact has been pointed out by Sennett and by Prof. Dixon, and 
now Mr. Hale emphasises it. No doubt it has muck to do with the 
curiously beneficial effect in some cases of a steam jet. 

Carbon monoxide will not burn at any temperature when dry, nor 
will charcoal, and graphite only with difficulty. Anthracite with 
2 per cent. of hydrogen burns a little more easily, and generally ease 
of combusion and the proportion of hydrogen go together. 

Mr. Hale's conclusions as to the necessities of complete combustion 
are practically what what we have previously insisted upon in these 
columns for smokeless combustion. They are a soflficient tempera- 
ture: a supply of fresh air above the fuel during the giving off 


of the hydrocarbons; a sufficient time for mingling the gases and 
the air, and space for the completion of the combustion. 

We have often showed how these points are difficult to secure in 
an ordinary furnace, for the products of combustion are too often 
cooled by water surfaces before combustion is complete. Mr. Hale 
clearly perceives all these points, and he proceeds to discuss various 
actual furnaces with a view to showing how they conform to or fall 
short of the necessities he has laid down above. 

Premising that almost any furnace can be so fired as to give the 
best results, on the condition that it might be necessary to pay the 
fireman several fold ordinary wages, our author contends that the 
ideal furnace is that which, fired by the ordinary everyday fireman, 
cannot produce a bad result. In the common horizontal return tube 
boiler, efficiency is not difficult to attain with care. There are brick 
sides to the furnace as reserves of heat, a large combustion chamber, 
and any air leakage usually occurs before it is too late to be useful, 
and is often beneficial. Indeed, air leakage through side walls, when 
not in excess, is not only an aid to perfect combustion when air is 
otherwise deficient, but it carries back heat that would otherwise 
reach the outer surface of the wall and be lost. But in cases of low 
rates of combustion this air admission will be a loss. The analysis 
of gases from such a boiler shows an advantage in a high bridge wall 
with deep and large combustion chamber behind it. Once past the 
brick flues no further air leakage can occur that will reduce tempera. 
tures on the boiler; it can, at most, render necessary a larger chimney. 
In the locomotive type boiler there can be no unperceived air leakage, 
All air admission must be provided for by special openings. It has no 
large combustion chamber, and, in some respects, is thus less favourably 
disposed for efficient working than the previous type. Nothing 
is said of firebrick arches in these boilers, but it might have been added 
that the addition of a brick arch gives to a locomotive type boiler at 
once both the heat reserve of the brick side walls, the combustion 
chamber, and a fairly perfect arrangement of thoroughly mixing 
gases with the air admitted at the door, and the Iccomotive boiler is 
thus one of the best of the self contained types extant. It is to be 
noted, however, that, used as a stationary boiler, this type falls short 
of its economy when on the road. The reason probably is that it is 
short of two aids to economy, one the consolidation of the fire by the 
vibration due to running on a rail, the other a powerful draught to 
draw the air through such consolidated fire. These two factors help 
to keep a locomotive boiler always at maximum efficiency with the 
lumps of fuel clear of dust filme. : 

Few words are given to the upright tubular boiler with water leg, 
which is like a locomotive boiler on end, or to the Belpaire box boiler 
which it is said can have a brick wall as though the ordinary locomotive 
boiler had not. It is considered as little superior to the first named 
boiler except at low combustion rates. The dryback marine boiler, 
on the other hand, has a brick wall at the bridge, a roomy combustion 
chamber, a brick wall to turn the gases into the flue tubes; if 
required, no air leakage even to the cumbustion chamber, and no 
brickwork of any weight. It is heavy in first cost and the best of 
the tubular boilers, the brick back making it the superior of the 
ordinary marine boiler. The objection to the marine type is of 


Fia. 1. 




















Fia. 2. 


course its outside radiation loss, a defect from which the Lancashire 
or Cornish boiler is free, but these, on the other hand, have extensive 
brick walls, and may have very serious leakage of air into the flues 
at a point both too soon and yet too late to do much good when air 
may sometimes be needed. The Lancashire boiler, however it might 
be added, need have but little trouble from air leakage when set in 
batteries. Only the outer two boilers are then as to their 
side walls, and these walls ought to be painted to close up the 
pores in the bricks, a precaution as necsssary as it is uncommon. 
Water-tube boilers have walls for leakage as extensive as the previous 
two types, but they have no combustion chambers in reality. All 
air leakage is deleterious. : 

In figs. 1 and 2 are shown the wrong and the right way of setting 
the water-tube boiler, the method of fig. 2 being so decidedly better 
that we wonder the fig. 1 method is ever employed. 


( To be continued.) 
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BUSINESS NOTICES, &c. 





Electrical Wares Exported. 
Wsux Enpmea Oct. 12TH, 1896. | Waex Enpmse Oct. 121u, 1897. 
£ 


£ 8 8. 

Amsterdam... - 160 0 | Adelaide cae a 2a @ 
Antwerp « + 150 0) Alexandria. Teleg. mat. 400 0 
» Elec. fuses ... 670 0 a Telep. mat. 159 0 
Auckland aa ... 46 0} Algiers ... wate a ‘Ee @ 
Beira. Teleg. mat. ...1,300 O | Amsterdam .. «<> soe 0 
Bilbao ... re .- 80 0} Auckland e «19% 0 
Bombay... -- 18 O/| Beira... ee we ©9298 0 
Brussels... ea ... 862 O | Bombay... ai . 69 O 
Calcutta acs ... 826 0O| Bordeaux roe .- 42 0 
CapeTown .... .. 527 O| Bremen ... ee <- oo @ 
Colombo oes «. 118 O | Calcutta... wae we | oe © 
East London ... 2,059 0| CapeTown ... wo. 948 0 
Flushing eas «» 21 0 | Cologne ... at - 87) O 
Fremantle. Teleg. mat. 155 0 | Colombo aa “eo, 2m o 
Hamburg. Teleg. mat. 280 0 Durban ... ane .. 1,255 0 
Hong Kong _... --- 309 0 | Demerara “fe ce ee 
Kilindini. Teleg. mat 4,745 0} East Londen .. ao oe So 
Lisbon - es 500 O| Freemantle .. ... 11 0 
Macoa. Teleg. mat. ... 32 0 | Hamburg on «a aa 
Melbourne. Teleg.mat. 62 0 | Madeira... ... ... 50 0 
Nelson ... Me .. 988 O)| Madras ... aa i. | 
Perth ... aus .-» 700 O | Marseilles as ... 246 0 
Port Elizabeth ... -- 108 0 | Melbourne ae ... 238 0 
Porto Alegro. Tele.mat. 30 0 | New York ia we coe 6 
Shanghai. Telep. mat. 23 0 | Ostend ... as eo. nO 
Singapore», » 22 0/| Otago .. .. ... 44 0 
Stettin ... ase .. 80 O| Port Elizabeth ... -. 146 0 
Stockholm. Teleg. mat. 171 0 | Rockhampton . « me 6 
Sydney *. » 689 O | St. Petersburg ... | «OG 
Tientsin oe ... 827 0 Be Teleg. mat. 32 0 
a Teleg. mat.... 126 0 | Shanghai eae an, “ae OG 
Vigo. Teleg. cable 83,000 0 - Telep. mat.... 60 0 
Wellington... «» 225 0 | Stockholm a .. 450 0 
: a Teleg. mat. 80 0 
Sydney ... bel | ocak O 

Wellington .... Pere’ iam 

” Teleg. mat. 2,476 0 

Yokohama ea 5 0 

Total £97,379 0 Total £9,134 0 








Foreign Goods Transhipped. 
£ 3s) 


Rockhampton ... ... 80 0 
Stockholm aaa «<< , 26 0 


Total ... ... £107 0| 





Auction.—Messrs. Wheatley Kirk, Price & Goulty will 
sell by auction on Tuesday, Wednesday and Thursday, 19th, 20th and 
21st inst., the entire contents of the European Works, Pownall Road, 
Dalston, N.E., of Messrs. Paterson & Cooper. The plant, &c., includes 
boilers, engines, lathes, drilling, shaping, planing, milling, screwing, 
and various other machines and tools. There are also sundry electric 
lamps (arc and incandescent) and electrical fittings and stores. See 
our “ Official Notices.” 


Books Received.—Electrical Installations for Archicects, 
Borough Surveyors, Civil Engineers, &c., by F. J. Warden-Stevens, 
A.LE.E. Published by P. A. Gilbert Wood, the Architect Offices, 
London. Price 2s. 6d. 

Local Distribution of Electric Power in Workshops, by E. Kilburn 
+1 gta Published by Biggs & Co., Salisbury Court, E.C. 

Tice 2s. 


Business Announcement. — Messrs. Witting Bros., 
Ltd., of 49, Cannon Street, E.C., who have opened an electrical 
branch, are agents for glass cells for accumulators, insulators, 
porcelain parts for switches, cut-outs, &c. 


Catalogues.—Mr. R. W. Paul, of Hatton Garden, 
sends us a catalogue of electric testing instruments manufactured 
by him. The list, which is conveniently arranged, gives details 
of standard and workshop resistances, direct reading and reflecting 
galvanometers, galvanometer scales and shunts, condensers, electro- 
meters, and batteries. 

From Messrs. J. D. F. Andrews & Co., of Fulham Electric Works, 
we have received sheets illustrating their patent pull-and-push 
switch, and their telephone instruments. Prices are given. 


Gutta-percha and Fibre,— Mr. Arthur Cort, of 277, 
Camberwell New Road, London, who is the sole t for Great 
Britain of Messrs. H. Rost & Co., of Hamburg, sends us a list of 
hard or flexible fibre made up for electrical, mechanical, tramway, 
= ay other purposes ; also a wholesale price list of gutta-percha 

‘icles, 

Liquidation Notices.—A meeting of the Fareham Elec- 
tric Light Company is to be held at 97, West Street, Fareham, on 
Wed y, November 10th, at 8 p.m., to receive the report of the 
liquidator, Mr. E. J. Blake. 

The liquidator of the Crystal Electric Lamp Company, will give an 
account of the winding up of that company to the shareholders at a 
pore 2 held at St. Stephen’s Chambers, Telegraph Street, 

ndon, E.C. 


Electric Lamp Guards.—Mr. James Dickson, of 48, 
Gray’s Inn Road, is placing on the market the “ Ideal” electric lamp 
guard, which is made of coppered steel brass, nickel plated, or any 
other wire, and can be fitted without a shade carrier. The guard is 
made in the form of a loose spiral spring, and effectually protects the 
entire surface of the lamp from breaking by a blow, as under the 




















method of construction the guard itself receives any shock. In the 
event of the lamp breaking from any interior cause, it prevents the 
glass scattering. A rubber cup protects the sealing point of the lamp. 
The guard dispenses with the necessity for a shade carrier, and is as 
easily applicable to ornamental clusters of oat as to a single lamp, 
the position or design of lamp being immateri 


St. James’s and Pall Mall Electric Light Company. 
—The sale of electricity by this company for the quarter ending 
September 29th, 1897, amounted to £11,693, as against £10,084 for 
the corresponding period of 1896. 


“Talcine.”—This is the name of # new lubricant for 
commutators which is being sold by the Dynamo Brush Company, of 
Chiswell House,’ Finsbury Pavement, E.C. It is claimed that by 
the use of talcine, friction of brushes is allayed, efficiency of machine 
increased, — stopped, and the commutator assumes the dark 
burnished skin indicative of careful running. The same firm are sole 
agents for the United Kingdom of the Boudreaux new foliated rolled 
— —— brushes. Lists of both these specialities have been 
published. 


Water-tight Bells.—From Mercier’s Patents Limited, 
of Manchester, we have received price lists of their water-tight and 
damp-proof bells and keys, which will work under water if required, 
and which are consequently suitable for use in collieries, shi 
building yards, bleach and dye works, &c. Various patterns of bells 
are described and illustrated, including the hanging type with 
tremulous or single stroke action, block or table pattern, water-tight 
Morse keys, treadles, and electric light fittings, water-tight ringing 
keys, and domestic damp-proof bells. It is claimed that the 
Mercier bell has been tested working submerged in water for over 
18 months, and has proved to be so well protected as to be absolutely 
water-tight. 








ELECTRIC LIGHTING NOTES. 





Airdrie—Last week the Town Council unanimously 
resolved to apply to the Board of Trade for a provisional order for 
the electric lighting of the burgh. It was agreed to ask from the 
companies which are in negotiation as to the proposed tramways an 
— for both the tramways and electric lighting if combined in 
one scheme. 


Berkdale,—At a recent District Council meeting, Mr. J. 
Mulgrew said the Council hoped soon to be in a position to 
for an electric supply undertaking without admitting private enterprise. 


Calcutta,—lIt is stated that the Bengal Government has 
addressed the Government of India on the appointment of an officer 
for settling the details in connection with electric lighting in 
Calcutta. 

Carnarvon.—The Town Council will oppose the applica- 
tion of the Great Western Electric Light and Power Company for a 
provisional order. 


Chester,—St. Paul’s Church, Borghtop, has been lighted 
by electricity by Messrs. Rooper & Robins, of Chester. There are 64 
incandescent lamps for lighting the body of the church, including 
po — electroliers, and four polished brackets are used in the 
c 5 

Cowes (1.0.W.).—A company has offered to purchase 
the Conncil’s electric lighting order. The matter has been referred 
to the Special Gas Committee. 
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Coventry.—The question of street lighting is coming 
up again. One proposal is that incandescent gas be employed, but 
there is a counter-proposal to the effect that the Electric Light Com- 
mittee add £2,000 to the already sanctioned electric lighting scheme 
for installing electric arc lamps in certain specified thoroughfares. 

As we go to press we learn that, after another prctracted discus- 
sion, the Council has agreed toadd £2,030 to the expenditure already 
sanctioned for the pu of public lighting. Alderman Andrews 
gave a solitary vote against the motion. 


Darlaston.—Propoxals by companies to obtain provisional 
orders for introducing electric lighting into a wide local area, in- 
cluding Wednesbury, Darlaston, Willenhall, &c., have been discussed 
by the Darlaston District Council, some members of which think 
Darlaston should put down its own plant. A Committee will consider 
the matter. 


Doncaster.—The Town Council has resolved to apply for 
@ provisional order. 


Dublin.—The Electric Lighting Committee’s recommen- 
dations, which we published last week, came before the Corporation 
on Friday last at a special meeting. The matter seems to have b2en 
discussed en camerd, and the press were admitted after two hours, a 
definite conclusion haviog been meanwhile arrived at. This decision 
was read out by the Town Clerk, and was to the following effect :— 
“The committee of the whole house recommend that the recom- 
mendations Nos. 1 and 5, suggested by the Electric Lighting Com- 
mittee, being the entire question of the proposed new station at the 
Pigeon House Fort, be referred to the best experts obtainable for 
their advice, and that such experts b2 asked to report, in conjunction 
with the borough surveyor and Mr. Ruddle, on the practical and 
financial features of the echeme, and what advantages would 
accrue to the Corporation by the adoption of it; that a system 
of sub-transformer stations b3 adopted, as such will ultimately 
prove a saving to the Corporation; that the entire system of 
cables and mainos, so far a’ it may be found necessary, be altered 
or renewed; that for the purposes of such renewal the sum of 
£20,000 be provided, but that no portion of this amount be expended 
or orders given until the description of cable be reported on by the 
consulting engineer with the borough surveyor, to a committee of the 
whole house be called for that purpose, and approved of by them; 
that the services of a first-class electrical consulting engineer, or 
engineers, b3 obtained, with a view to having his, or their, advice on 
all matters connected with the proposed changes and alterations; 
that the Electric Lighting Committee be empowered to apply to the 
Local Government Board for their sanction to a loan cf £20,000, the 
Law Agent and Town Clerk to take whatever steps are essential for 
this purpose; and that the Electric Lighting Committee be given 
leave to incur any expenditure which the carrying out of the fore- 
going recommendations may entail.” This was unanimously passed 
by the Council. 


Dadley.—On the occasion of a Grand Bazaar at the 
Dudley Institute, the electric lighting of the premises was carried 
out by Messrs. Webster, Michelson & Co., who put down a small 
engine and dynamo of their own make for supplying current to 150 
16-C.P. lamps and a 2,000 C P. arc lamp. 


Dundee,—The electricity rental collected for the five 
months ended September 30th amounted to £1,029 11s. 6d., including 
£100 17s, for September, and this shows an increase compared with 
last year of £152 03. 4d. 


Ealing.—There are now 12,694 private lamps being sup- 
plied from the electricity worke. The works were opened three 
years ago, wad 5,000 private lamps were arranged for. A fuel econo- 
miser is to be purchased at a cost of £700, the estimated saving in 
fuel being £300 per annum. 


Eastbourne.—A deputation from several of the com- 
— is to visit the Shoreditch lighting and refuse destruction 
plant. 


Fenny Stratford.—A firm has communicated with the 
District Council offering to put down an electric lighting instal- 
lation, and supplying the town; but the Council has taken no 
action ia the matter. 


Folkestone.—From a lengthy report of the discussion 
on electric lighting at the last Council meeting, we gather that there 
bas been a small movement on foot here for getting back the electric 
lighting powers from the company to which they had been trans- 
ferred. A resolution was proposed that, in consequence of Mr. W. B. 
Hopkins having failed to carry out the terms of the agreement, the 
Corporation should make the agreement void and of no effect, and 
proceed to carry out the order themselves at a cost of about £15,000. 
The matter, as we have intimated, was discussed at great length, 
the result being that five voted for and five against the proposal, 
and the chairman declared the motion lost. / 


Glastonbury.—The Town Council has adjourned sine die 
the proposal to apply for an electric lighting order. 


Greenock.—The Sub-Committee have agreed to report 
that without having power to get the assistance of an expert, and to 
visit other installations, they are unable to proceed further in the 
matter of electric lighting. A meeting of the Joint Committees of 
Greenock, Port Glasgow, and Gourock was afterwards held, and it 
was agreed that nothing further could be done until the provisional 
notices had been served by the companies. 





aa 


Hampstead.—We understand that the Lighting Com. 
mittee will consider the desirability of placing electricity sub-stations 
above the streets, instead of underground. This is with a view to 
ensuring greater safety. 

The lighting of High Street, Rosslyn Hill, and Haverstock Hill 
by electricity cannot be effected until the new plant is in position 
at the central station, and the arrival of that plant was delayed 
by the engineers’ strike. 


Hereford,—The Herefordshire County Council is to light 
Burghill Asylum by electricity, and to equip it with a system of 
telphcone communication. 


Islington.—T ae Vestry last week decided to extend the 
mains to Camden Road, Archway Road, Junction Road and Highgate 
Hill, and t» raise a £14,250 L.C.C. loan for the purpose. 


Kendal.—An installation, consisting of 160 lights, has 
been fitted up at the Netherfield works of Messrs. Somerevel Bros, 
by Messrs. Gilb2rt Gilkes & Oo., Limited. 


Kingston.—Under the heading “Chertsey” last week, 
we stated that the Royal County Theatre at Chertsey was lighted by 
electricity supplied from the Corporation mains there. This our 
readers will, of course, understand should have been “ Kingston,” as 
there are no municipal electric lighting works at Chertsey. Mr. J. E. 
Edgcome, the Kingston borough electrical engineer, acted as con- 
sulting electrical engineer for the theatre installation. 

The Council has accepted a tender for extending the electric light 
buildings at a cost of £2,057. 


Lancashire.—A new lunatic asylum, to be erected at 
Winwick, will be lighted throughout electrically, the cost of this 
work alone being £14,000. 


Leyton.—The Resident Engineer has made the following 
report to the Electric Lighting Committee :—Total number of appli- 
cations to date, 59; increase from last report, 11; lamps iastalled to 
the end of August, 3,708. The total number of lights on at any 
one moment was 2,150, being about 58 per cent. of the total c-n- 
nected. The winter load is rapidly coming on, and even at the pre- 
sent time the load is heavier than at any time last winter, and there 
is every indication of a large increase. The demand is now more than 
can be supplied by running the engines one shift, and it is therefore 
necessary to run two shifts of men. The Committee have accepted 
the tender of Messrs. M. H. Abbott & Co. forthe supply of anthracite 
coal at 193. per ton. An electrical exhibition is to held, and the 
arrangements are in the hands of the Sub-Committee. 


Liverpool.—The Local Government Board has sanctioned 
the £56,000 electric lighting loan. Mr. R. 8. Downe has been 
appointed station superintendent by the Lighting Committee at £150 
per annum. 


Longton.—The Town Council has appointed a Sub- 
Committee to consider the question of the provision of electric lighting 
for the borough, and applying for a provisional order, and to secure 
particulars as to cost of an installation. 


Lowestoft.—The Coanci!, after considering the charges 
proposed by various consultants, has resolved to appoint Mr. 
Hawtayne at the inclusive fee of 50 guineas, on the understanding 
that in the event of the Conncil deciding to carry out the work, the 
Council did not bind itself to appoint him as its engineer; but if he 
was appointed, the Council were prepared to pay commission of 
34 per cent. on the capital cost, his fee of 50 guineas to be merged in 
the commission. 


Llandudno.—The tenders for the ‘electric lighting and 
refuse destructor scheme show that the cost of the undertaking will 
be about £1,300 less than was estimated. Two things might interfere 
with the progress of the undertaking, i.c., the difficulty of com- 
menciog work before the Board of Trade inquiry was held, and the 
great engineering strike. However, it is hoped to have the works 
completed by next spring. 


Middleton.—At the last Council meeting, Alderman 
Walker said that the Gas Committee were now going to proceed with 
the laying down of lighting plant, and the borough would be supplied 
in a short time with electric light. 


Morecambe,—T he Council has decided to borrow £7,000 
in addition to the £26,000 for the electric light scheme, in accord- 
ance with the recommendation of the resident engineer. The chair- 
man said it was absolutely necessary that the extra £7,000 should be 
spent if the town was to be lighted satisfactorily. 


Newport.—The Trades Council has written to the Town 
Council “ demanding,” if you please, that the wages of the stokers 
and engineers shall be advanced to the standard in other places. 
From the tone of the Council’s discussion, it seems that the high and 
mighty Trades Council will have to “demand” many times before 
its “orders” will be carried out. 


_ Norwich,—With a view of popularising the supply, the 
Norwich Electricity Company has announced that it will do the 
wiring of consumers’ premises free, charging 1d. per unit extra for 
current, upon certain specified conditions. 


Rangoon.—From a local paper we learn that the Rangoon 
municipality recently decided, on the recommendation of a sub- 
committee, to send a full statement of particulars of the electric 
lighting required, through the municipal agents, for the purpose of 


obtaining a report and estimate from an electrical expert on a scheme 


for electric lighting of Rangoon, alternating estimates to be given 
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for including and omitting the lighting of 30 feet streets. The fee to 
be paid to be limited to £50, and the consultant to be Mr. Hammond, 
or failing him, Mr. Shoolbred or Dr. Hopkinson. 


Shoreditech.—The Vestry has appoved a scheme, to 
thetune of £6,500, for putting down new plant in order to cope with 
the increasing demand for current. Three high tension sets of 
engines and dynamos, similar to those now employed, are to be pur- 
chased. Plans are to be prepared for a new sub-station in the direc- 
tion of Worship Street. 

Salisbury.—The Salisbury Electric Light and Supply 
Company has given notice to the Town Council of its intention to 
commence laying mains in certain stated thoroughfares within a 
month from Ostober 5th. 


Shrewsbury.—The Town Clerk has been negotiating 
with the Shropshire Electric Light Company for the purchase of their 
undertaking. The directors are prepared to accept a verbal offer 
which had been made on behalf of the Corporation for the purchase 
for the sum of £21,500, which they believed was less than the true 
value of the undertaking. At present only’a provisional contract for 
the purchase could be entered into, and as regards the date of com- 
pletion of the contract, April Ist, 1898, was suggested. At last 
week’s Council Mr. Deakin proposed that the Council purchase the 
undertaking at the sum named in the committee’s report, to include 
all preliminary expenses, goodwill, &c., as well as all costs of the 
transfer; and further, that application be made to the Board of Trade 
for a provisional order, and to the Local Government Bozrd for 
sanction to borrow £35,000 to complete the purchase. This was unani- 
mously carried. 

Staffurd.—The consumption of electric current for the 
month of September was just over 30 per cent. more than in the 
corresponding month of last year. 


St. Just.—According to the Western Morning News, the 
St. Just District:Council has been considering the question of lighting 
the town. A Committee recommended electricity, in the generation 
of which available water power could be utilised. Mr. V. Corin, elec- 
trician, of Penzance, is to report as to the feasibility of such a 
ssheme. _ chairman considers the work should be in the hands of 
the Council. 


Taunton.—The Council has terminated its agreement 
with the Electric Lighting Extension Syndicate, and entered into 
one with the National Free Wiring Company, on condition that they 
commence operations at once. 


Torquay.—The Corporation is booking some good orders 
for supply, the largest customer up to the present being the Victoria 
and Albert Hotel, which will require 320 8-C.P. lamps. Other cus- 
tomers are for 230, 120, four 100, one 88, one 70, and a large 
number of tradesmen require a smaller number of lamps. 


Totnes.—The Council recently decided to apply for a pro- 
visional order; but as a deposit of £50 is now asked by the Board of 
Trade, the matter has been adjourned until November. 


Waketield.—The Board of Guardians have sealed the 
two contracts given to Messrs. F. B. Welch & Co. for the electric 
lighting of sections 2 and 3 of the new Infirmary. 


West Bromwich.—The Town Council will oppose the 
applications for provisional orders proposed by companies, and will 
apply for an order itself for a scheme estimated to cost £20,000. 


West Hartlepool.—Terms have been arranged with the 
North-Eastern Railway Company for a site for the generating station. 
Tenders for the works will be invited as soon as possible. 


Winchester.—The seal of the Council has been affixed 
to the transfer of the electric lighting order to the company for a 
period of 42 years. 

The site is being prepared for the erection of the electric light 
station at Hyde Abbey. 


Witham.—There is a movement on foot to establish a 
small company for lighting by electricity the houses of Witham town 
and neighbourhood. 

Yarmouth,—At the Council meeting on Tuesday, Mr. 
A. W. Ranken, electrical engineer, submitted the result of his testing 
of Welsh and Midland coals, from which it appeared that a ton of 
the former, at 19s., gave a cost per 1,030 units of £3 12s. 3d., the ash 
percentage being 19 per cent. idland coal, at 14s. per ton, gave a 
cost per 1,C00 units of £3 10s. 3d, and the ash percentage was only 
6 per cent. In a year’s output of 300,000 units, the Welsh coal would 
thus cost £30 more, the sole advantage being that it was smokeless ; 
but it was not, in his opinion, a fair sample of good Welsh coal. The 
question was deferred. 


York,—The special committee appointed to consider the 


electric lighting question unanimously recommends the Corporation 
to take the electric lighting into its own hands. 





ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Blackpool.— Tne Blackpool Gazette is responsible for the 
statement that the gentlemen who are constructing the Fleetwood 
electric tramway are offering to take over the Blackpool tramway 
lines and plant from the Corporation. 








Bradford.—The report of the deputation appointed by 
the Tramways Committee to consider the subject of motive power, 
&c., for the new tramways to Great Horton and Bolton, has been 
issued. The advantages and disadvantages of the cable system are given 
in detail. The report proceeds: “Some of the objections already 
mentioned against the cable tramways equally apply to the electric 
conduit system, such as the heavy initial cost, the slot rails and 
hatchways, the prolonged disturbance of the street and intirference 
with business, and interference with railway bridges, gas, sewerage, 
water, and other underground works, and the difficulty of locating 
any defects in the underground part of the system.” It is also 
asserted that stoppages are likely to occur during snowstorms, and 
that difficulty has been experienced in keeping the conduit clear of 
water and mud and maintaining satisfactory insulation. The Black- 
pool Corporation have experienced some of the difficulties above 
mentioned, and have recently decided to abandon the electric condnit 
and substitute the overhead system. The deputation unanimously 
recommends the adoption of the overhead wire system for the 
new lines. This system is stated to be by far the simplest, 
the most economical, and the most successful of the methods 
yet adopted for applying electrical energy to tramway haulage, 
and the instances where it has been employed in this country 
are detailed, and the report goes on to say that the risk of other 
wires falling across the trolley wire has been largely exaggerated, and 
although accidents of this nature have occurred, there is no record of 
a fatal accident from such a cause, but provision is now made to 
guard against danger of this kind. In Hamburg the car drivers and 
firemen are provided with shears and india-rubber gloves with which 
to handle and cut fallen wiresif necessary. No difficulty need occur 
from fire escapes passing under the wires, as they are now constructed 
in a collapsible form, and travel along the street horizontally.” The 
deputation feel convinced that the public will become reconciled 
to the poles and wires as soon as they become acquainted with the 
advantages afforded by this mode of traction. “In the case of the 
Great Horton section the terminus might for the present bs placed 
at tke foot of Morley Street, whilst the Bolton Road terminus could 
be opposite the Post Office, so that no poles need actually be brought 
into the centre of the town until the Corporation have had ample 
experience of the working of the system. Perhaps the strongest 
argument that can be addaced in favour of the adoption of electric 
traction for the new tramways is that the Corporation are already 
owners of the electricity works, and are in possession of one of the 
finest power stations ia the Kingdom. It is well known that their 
best customers are those who take the current during the 
day, or at any hours when it is not required for lighting 
purposes. For lighting alone the maximum load can only be 
reckoned at about three hours, whereas if electric traction were 
adopted for all the tramways in the city it would increase the dura- 
tion of the maximum load to nearly 14 hours. Of course, the full 
benefit of such a change cannot be felt until after the expiration of 
the existing leases, when all the tramways in the city, together with 
new extensions, can be worked by electricity. In the meantime the 
electrical energy which would be required for operating the Great 
Horton and Bolton sections would make a substantial addition to the 
output at the electricity works. No doubt the two committees inte- 
rested will both give careful consideration to the question of the 
charge to be made for the supply of electrical energy. It is certain 
that if the current be supplied for tramway purposes at anything like 
the cost of generating it, apart from lighting purposes, the cost of 
electric traction on the city tramways would be less than the cost of 
steam traction, without taking into account the great saving which 
would be effected in the cost of repairing and maintaining the lines. 
It will at once be apparent that the combined working of the tram- 
ways and electric lighting from the Corporation electricity works will 
be mutually advantageous to both the committees concerned, provid- 
ing equitable terms can be arranged.” 

The City Council on Tuesday resolved, by 38 votes to 4, to equip 
the lines on the overhead trolley system, taking the motive power 
from the Corporation Electricity Department if satisfactory terms 
can be agreed upon. 

In connection with the Tramway Committee’s recommenda- 
tion to adopt electric traction on the overhead trolley system, 
the members of the Town Council visited Loeds last week for 
the inspection of the electric tramways there. Of the 21 
members of the Tramways Committee, 20 are understood to be in 
favour of the recommendations contained in this report.. The Mayor 
is stated to favour the “Simplex” system. The report came before 
the Council on Tuesday. 


Bristol.—The Town Council on Tuesday discussed the 
attitude of the City towards the Bristol Tramway Company. It will 
be remembered that a year ago the tramway company, having met 
with great success on their Kingswood electric line, promoted a 
Parliamentary Bill for wide extension for the system of electric 
traction, and using electricity a3 the motive power on all the existing 
lines. The Town Council, as owners of the electric supply of the 
city, declined to agree to the measure unless the current was taken 
from the city station. The tramway company refused, a deadlock 
ensued, and the scheme dropped. The Corporation then, inasmuch 
as there was an all-round demand for electric tramways, instructed a 
committee to consider the wisdom of purchasing the tramways out 
and out, the idea being their development on electrical lines as 
speedily as possible. That committee reported on Tuesday in favour 
of the purchase, if it could be managed on reasonable terms, and 
recommended negotiations with the company. To the proposal to 
negotiate, there is scarcely any opposition, but a division of opinion 
arose on the suggestion that the committee should be empowered to 
negotiate, not merely as to the terms of sale but alternatively as to 
the royalty, the company would be prepared to pay for a continuance 
of its privileges in the roads. The singular thing was that both the 
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chairman and vice-chairman of the committee (the latter is Mr. 
Pearson, the chairman of the Electrical Committee) agreed to the 
suggestions, but the majority of the Council, in view of the attitude 
of the company being altogether opposed to sale, felt if a royalty was 
suggested attempts to negotiate for purchase would be futile. The 
Council, by 26 votes to 16, defeated the royalty amendment and 
carried the resolution to negotiate for purchase. The managing 
director of the tramways has recently declared he will fight against 
purchase to the end. Meanwhile, as far as can be judged by the 
attitude of public meetings, the acquisition of the lines and develop- 
ment by the Council on the electrical system has popular support, 
and at a recent bye-election the candidate who took a pro-tramway 
company view on the question was defeated by a large majority. 


Cardiff.—The City Council has been discussing electric 
tramway matters,and many members are in favour of steps being 
taken at once to procure the necessary Parliamentary powers. From 
reports of the discussion now before us, it seems that the hands of 
the Town Clerk and those of the members of his department are at 
present very full of work, and are likely to be so for some time to 
come, therefore that gentleman is very emphatic in recommending 
the scheme to be postponed for twelve mouths. He does not think 
the difficulty could be got over by his having extra assistance, pre- 
sumably he wishes to personally look to the matter himself. But it 
is something approaching a farce if the progress of munici- 
palities in such necessary undertakings as tramways is to be 
hindered for want of clerical assistance. The matter is to be gone 
into further by the Parliamentary Committee, who will report to the 
next council meeting, and it is to be hoped that the difficulty raised 
will have been got over in some way. 


Cork.—Work in connection with the electric tramways 
commences this week. 


Coventry, —In an article on “ Electric Tramways.at 
Coventry—the Overhead Trolley System, its Advantages and Faults,” 
appearing in the Dundee Advertiser of 6th inst., a “ Special Commis- 
sioner” gives some interesting particulars re the electric tramways 
here. In regard to the table, which we reproduc3, we may mention 
that some time back we tried to procure this information for the 
ExectricaL Review, but it was not forthcoming. The writer also 
compares the Coventry line with the proposals which have been made 
to the Dundee Council in connection with the Dundee trams. He says: 
“The whole work at Coventry is at present done by 10 cars, giving a 
five-minute service. The electric route was opened in January, 1896, 
and a glance at the following table will show the results of the first 
year’s working :— 
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The percentage uf expenses to receipis was 61°95, and a sum of £912 
was carried forward. This was unquestionably a very satisfactory 
state of affairs, but it is calculated that the current year will be still 
more favourable, as the traffic is steadily developing. Nor should 
it be forgotten that the existing system has been carried on under 
difficulties. The track is laid on a 6 feet 6 inch gauge, which 
was found suitable enough for horse haulage, but it is intended 
to broaden the track to 4 feet 6 inches, as being nearer that now 
generally adopted for electric tramways. And here I may express 
the astonishment with which I see in the Advertiser that it is calmly 
proposed in committee that the existing 4 feet 84 inch gauge in 
Dundee should be reduced to 4 feet, at a cost of £7,500. Only the 
very oldest electric tramways in the Kingdom have a gauge of 4 feet 
or less, and those that are 3 feet 6 inches, like that at Coventry, have 
been kept to that gauge because the rails were originally laid for 
other systems of traction. The Leeds electric tramways, both those 
now in operation and others in course of construction, are on the 
4 feet 84 inches gauge, and it seems a wilful piece of purposeless 
extravagance to alter the Dundee gauge, and thus render the whole of 
the existing rolling stock of no value. There may be some obscure 
reason for this proposal, but it is certainly odd that the little burgh 
of Coventry, with its 6 miles of tramway track, should wish to 
broaden the gauge, when in Dundee a directly opposite course is pro- 
posed, and that in diametrical contradiction of all the methods of 
the foremost electrical tramway constructors.” 


Derby-Ashbourne.—The Light Railway Commissioners 
(Earl of Jersey and Colonel Boughey) held an inquiry at Derby on 
11th inst. into this proposed electric railway scheme. The length of 
the line is 13 miles, and it would rvn, according to the proposal, 
alongside the highway. The Commissioners expressed their approval 
of the echeme, which is stated to involve an outlay of £70,000. We 
published various details of this scheme some little time back. 


Halifax.—A Board of Trade inquiry was held at the 
Town Hall on 12th inst. in reference to an application by the Cor- 
poration for sanction to borrow a sum of £9,300 for purposes con- 
nected with the electric tramway scheme. There was no opposition, 
and the proceedings were of a formal character. 


Hawaii.—The chairman of the Hawaiian Tramways 
Company said, at the meeting held last week, “the directors couid 
not recommend the conversion of their system from horse to elec- 
tricity until some inducement was offered by local authorities, but 
should any inducement be offered by the Hawaiian Legislature at the 
ensuing sitting, the matter would at once have the directors serious 
consideration.” 












Isle of Man.—The action—or want of action—on the 
part of the Douglas Town Council, has led to the Isle of Man Tram- 
ways and Electric Power Company withdrawing their offer of free 
electric lighting for certain thoroughfares, in return for permission to 
instal overhead trolley tramways. The facts are stated by a fiaancial 
contemporary as follows :—The offer, after meeting with opposition 
by a section of the council, was postponed until after the November 
elections, despite the fact that an influential committee had visited 
and inspected the principal electrical systems on the Continent, half 
the cost of the visit being paid by the company and half by the town. 
The Council had reported, by a majority of six to one, in favour of 
the overhead traction. A letter was on Monday forwarded by the 
secretary of the company to the Town Clerk, intimating that the 
directors unanimously withdrew the offer in consequence of a number 
of the council being unwilling to give a directanswer. The directors 
say they consider it a waste of time to pursue the matter further, 
but thank the members of the committee for the trouble and incon- 
venience they had put themselves to, and for the conscientious and 
intelligent manner in which they had given their valuable report. 


Kirkealdy.—The Council has appointed a committee to 
meet a committee of local gentlemen who are at present considering 
the question of introducing a tramway system into the burgh. 
Electrical men should see that electricity is taken into account. 


Leith.—At the last Council meeting, Mr. Baxter moved a 
long resolution regarding the tramways, which was to the effect that 
as a resident electrical engineer had been appointed, the Council 
should make up their mind as to whether they intend to provide 
buildings and plant for electric lighting and traction, or for electric 
lighting only. A number of propositions were then suggested for the 
Lighting and Tramway Committee jointly, the chief of which was 
that the Edinburgh lessees of the tramways be asked to state in 
writing whether they would lease and work the Leith lines, some of 
them by cable and others by electricity, and at certain stated 
passenger rates. In the event of no arrangement being come to, Mr. 
Baxter proposed that the Tramway Company be offered £55,000 for 
their whole undertaking, exclusive of ‘buses, but including Morton 
Place property. Mr. Baxter moved that the matter be remitted to 
the Electric Lighting and Tramways Committees for early report. 
This was carried by eight votes to three. 


Liverpool.—The proposal, ‘ That the Special Tramways 
Committee be requested to reconsider the offer of the Simplex Elec- 
tric Tramway Conduit Syndicate, to lay and equip at their own cost 
an experimental line of tramway, and that they be authorised to 
accept such offer if they deem it desirable to do so,” was carried by 
80 votes to 12. The terms of the company were that if the Corpo- 
ration, after a three months’ trial of the 2-mile length, were dissatis- 
fied, the company would take it up at their own expense. If found 
successful, the Corporation would have the option of purchasing the 
line at its cost, plus 10 per cent. 

The Tramways Committee has referred the offer of the “ Simplex” 
Electric Tramway Syndicate to the city engineer and to the elec- 
trical engineer for report. 


Plymouth, — The Corporation received the following 
tenders for engineering works in connection with the electric traction 
scheme :— 

Contract No. 10 (Overhead Trolley Line, Posts, Brackets, &c.) 


Name. Tender. Alternative. Remarks. 
4 s« @ &aéd 
J. Spencer .. - - -. 213010 0 ~- Not complete. _ 
Telegraph Manufacturing Co. 2,164 15 0 _ Not to specification. 
Electric Construction Co. - me .8 6 ~ 
~ Siemens Bros. & Co. 2,268 0 2,058 0 0 
Brush Co. .. Bt we 2,314 18 0 — 
Laing, Wharton & Down , 2,448 0 2,426 0 0 
Crompton & Co. .. A - 2,547 7 2 2,277 11 10 
Westinghouse Co. oo .. 2,548 0 0 2,278 0 0 
R. W. Blackwell .. ae -- 2548 25 2,278 7 1 
Bergtheil & Young os -. 2,686 5 0 — 


Contract 11 (Tramcars, Trucks, Motors, Trolleys, Arms, &c.) 
Westinghouse Co. ee -- 8,088 0 0 2,868 0 0 
British Thomson-Houston Co. 3,093 15 9 


Brush Co... ee oe 3,199 10 0 _ 
R. W. Blackwell .. s «6 92 78 _— 
Laing, Wharton & Down .. 8,240 14 0 8,188 14 0 
Greenwood & Batley .. -- 9835413 6 3,224 18 6 
Electric Construction Co. -- 8,988 5 0 8,268 5 0 
Crompton & Co. .. a -» 448115 0 4,398615 0 
— 8,478 15 0 
Siemens Bro3.& Co. .. -- 4,782 0 0 4,696 10 0 


These tenders were referred to a sub-committee, and resolved, “ That 
the tender of the Electric Construction Company, Limited, in the 
sum of £2,171 be accepted for Contract No. 10, and that the tender of 
the Westinghouse Electric Company, Limited, in the sum of £3,083 
be accepted for Contract No. 11.” These recommendations were con- 
firmed by the Council on Monday, October 11th. Mr, J. H. Rider 
is the borough electrical engineer. 


Pokesdown-Bournemouth-Poole.— Messrs. Bart and 
Haviland, solicitors, have informed the Bournemouth Town Council 
that clients of theirs are prepared to apply for powers to construct 
an electric tramway on the best and most approved system—the 
overhead—connecting the above towns, provi the Council would 
consent tothe scheme. Their clients occupied a high financial position, 
and would be prepared to satisfy the Council of their ability to carry 
the ‘an through. The Roads Committee will take the matter in 
hand. 


Salford.—The Tramways Committee visited Birmingham 
on 11th inst., and inspected the tramways there, particularly the cable 
line. The deputation proceeded from thence to Walsall. 
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Sheffield.—The revised tenders received by the Tramways 
Committee from five firms, for the electrical equipment of about five 
miles of double line of tramway from Nether Edge to Tinsley, have 
been submitted to Dr. John Hopkinson for examination and advice. 
The Committee are stated to be offering a prize of 10 guineas for 
designs for street standards to carry the electric wires for the new 
tramways. 

Taunton,—A public inquiry with reference to the ques- 
tion of electric tramways for Taunton, is to be held in the committee 
chamber on 22nd inst, 


West Hartlepool.—Sir F. Marindin, of the Board of 
Trade, has refused permission to the Electric Tramway Company to 
run the trams down Church Street until they had satisfied the 
Corporation in reference to the posts for carrying the wires. 





TELEGRAPH AND TELEPHONE NOTES. 





L.C.C,and the Telephones.—The Glasgow inquiry intothe 
telephone service has led toa discussion at the London County Council 
on the London service. The question was introduced on Tuesday by 
Mr. Benn who moved “That it be referred to the Highways Com- 
mittee to report to the Council what steps can be taken to investigate 
the present position of the telephone service of the Metropolis.” He 
said that notwithstanding its advantages, it was a matter of surprise 
that the London telephone did not occupy the same position of 
usefulness that it did in certain important towns in England and 
other parts of the country. In Manchester and Glasgow it was very 
extensively used, and in Liverpool one in 150 of the population 
employed it, whilst in London only a very small percentage of the 
population availed themselves of its convenience. Again, with regard 
to the question of charge, London was in an unfortunate position 
compared with the provinces. We paid £12 per annum for a private 
wire and £20 for a business wire, whilst in Glasgow they only paid 
£10, Manchester £6, and abroad, at Stockholm, 65s. covered the 
annual cost. Combined opposition had been useful in reducing the 
cost in the provinces, and Manchester had now gota telephone service 
for £6 peraonum. The same story could be told with regard to 
Dundee and other places. If they could not get reduced terms and 
bring the National Telephone Company to book they could institute 
for London a service for themselves. It was specially reserved in the 
Telegraph Act of 1892 that the Postmaster-General could grant any 
Municipality the right to institute its own service. All would, he 
thought, agree that they were dissatisfied with the extravagant 
charges ruling at present. By the aid of figures, he asserted that 
London was paying £50,000 a joer too much for its telephone service. 
He asked that an inquiry should be instituted into the efficiency and 
cost of the present services, with a view to the Council or some other 
body doing better in this matter for London. Colonel Ford, who 
seconded the motion, hoped the Council would be unanimous in 
adopting the proposal, and characterised the present service of tele- 
phones in the Metropolis.as nothing less than a gigantic swindle. Mr. 
Cohen, M.P., expressed himself in hearty sympathy with the motion, 
adding that in the City they were of opinion that the service was 
unsatisfactory and expensive, and welcomed the suggested inquiry. 
After further discussion, in which Earl Russell and others took part, 
the motion was agreed to. 


South African Telegraphs.—The revenue of the 
South African Telegraph Department for August was £15,250 as 
compared with £10,166 for the corresponding month of last year. 
The number of messages dealt with was 211,476 as compared with 
184,911. These figures show increases in receipts of about 50 per 
cent., and in number of words of nearly 14 per cent. 


Telegraphic Interruptions and Repairs :— 


Breat-Bt. Presre (Ang! ‘a ana 
ierre o, 1869) April 6th, 1 an “se 
West Indies Anglo, ) Ap , 1893 
} ssera9 se --» Nov. 30th, 1896... iad 
yenne- Pinheiro 
‘Deasil) } Sept. 29th, 1897 ... 
Amason Oompany’s cable— 
Parintins-Itacatiara ... May 5th, 1896 ... kee 
Obidos-Parintins «» Dec. 7th, 1896 ... re 
Hong-Kong- Macao ... Sept. 28th, 1897 ... a 
Otranto-Vallona we» Oct. 11th, 1897 ... ane 
Trans-Oontinental line be- 
‘ yond Masol March 12th, 1896 ... eee 
arthagena - Barranquilla 
(Columbia) q July 4th, 1896... - 
Guatemala landlines inter- 
rupted to Mg REE 
Retalhulen, Ocos, Cande- } Sept. 17th, 1897 ... Oct. 11th, 1897. 
laria, Pouvenire, and all 
places West of Antigua 
cert 
wka - Vladivostock : 
(all lines) } Oct. 5th, 1897 ... eee 


The Bermuda-Jamaica Cable.—The surveying steamer 
88. Britannia will leave London on October 14th at 11 o’clock for 
Turks Island direct, for the purpose of making an exhaustive survey for 
the Bermuda, Turk’s Island and Jamaica cable. She will arrive there 


about November 3rd, and after deciding upon a landing place for 
the cable, will leave for Jamaica, where she may be expected on or 
about November 9th. She will then proceed to survey the route 
back to Bermuda. 


The Cable Service to South Australia,—The secre- 
tary of the London Chamber of Commerce has received the following 
letter with reference to the alleged delays in the transmission of 
cable messages to and from South Australia :— 

“The Treasury, Adelaide, Sept. 7th, 1897. 

“Sir,—In reply to your letter dated July 22nd last, addressed to 
the Right Hon. C. C. Kingston, Premier of South Australia, asking 
that inquiries might be made as to the cause of alleged delays in the 
transmission of cable messages to and from this province, I have the 
honour, by desire of the Treasurer, to enclose a copy of a statement 
which has been received from the Postmaster-General and Superin- 
tendent of Telegraphs on the complaint made, from which it will be 
seen that that officer does not anticipate any further trouble in this 
direction in the future. 

“T have the hononr to be, Sir, your obedient servant, 
“THomas Ginn, Under-Treasurer. 





“The Secretary, 
“ Tondon Chamber of Commerce.” 





[copy OF STATEMENT. | 
“@.P.0., Adelaide, August 31st, 1897. 


“The delays to which Mr. Kenric B. Murray refers in his letter of 
the 22nd July to the Right Hon. C. C. Kingston, Premier, arose partly 
(1) from heavy business; (2) difficult circuit on the Port Darwin line 
from weather conditions, and (3) largely by introduction of the 
universal telegraph code at that time. 

“So far as the lines in this colony are concerned, delays have very 
rately occurred, and the recent experience was quite unexceptional. 
It, of course, happens occasionally that messages from the westward 
are late in reaching Port Darwin owing to delays en route, due to 
defective circuit on one or other section of the long line connecting 
Australia and England. 

“ As a rule messages are transmitted very quickly over the line 
between Adelaide and Port Darwin, and our difficulties as regards 
the new code have been completely overcome; I do not, therefore, 
anticipate any further complaints. 


“CO. Topp, Postmaster-General and Supt. of Telegraphs.” 


The Telegraph Wire Export Trade.—A relatively quiet 
tone existed during September in the export trade of this country in 
telegraph wire and apparatus connected therewith, the value of the 
exports for the month only reaching a total of £46,127, as compared 
with £92,475 in August last, and £76,273 in September, 1896. 
Nothwithstanding this decline, however, the returns for the year to 
date are still very satisfactory, the value of the aggregate shipments 
for the nine months ending with September showing a total of 
£746,875 as compared with £537,857 in the similar period of last 
year, and only £383,437 in the first nine months of 1895. 








CONTRACTS OPEN AND CLOSED. 





OPEN. 


Belize, British Honduras.—October 20th. The District 
Board of Belize invite tenders for the lighting of the town by elec- 
tricity. System proposed, ‘three wire or neutral wire,” comprising 
boilers, engines, dynamos, accumulators, mains, &c. Particulars from 
Mr. A. R. M. Simkins, M.I.E.E., care of F. Otto, Esq., Tower Chambers, 
Moorgate Street, E.C. See “‘ Official Notices,” September 17th. 


France.—October 23rd. The Prefectural Authorities of 
the Seine, in Paris, are inviting tenders until the 23rd inst., for an 
installation of electric lighting in the new barracks at present being 
erected in the Rue Jean Jacques Rousseau. Tenders to M. le Prefet 
de la Seine, Tribunal de Commercé, Paris. 


Glasgow.—October 20th. The Corporation want tenders 
for the electrical equipment of the Springburn and Mitchell Street 
route. Specification and particulars from Mr. John Young, general 
manager, 88, Renfield Street, Glasgow. See our “ Official Notices” 
of 1st inst. for further details. 


Harrogate. — October 25th. The Corporation want 
tenders for the supply and erection of plant at the electricity works, 
including Lancashire boiler, vertical engine, alternator, exciter, &c. 
Borough electrical engineer, Mr. G. Wilkinso inson. See our “ Official 
Notices ” last week. 


Hull.—November 5th. The Corporation invite tenders 
for the electrical equipment of their tramways, to the extent of 
about 9 miles double track and 4 mile single track. The contract 
will not be divided and will include engines and generators, switch- 
boards, feeders, poles, brackets, trolley wire, rail bonding and all 
accessories, also the first instalment of cars (15 motor cars and 5 
trailers). City engineer, Mr. A. E. White. City electrical engineer, 
Mr. A. 8. Barnard. See our “ Official Notices” September 17th. 
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Tondon.—October 25th. From our “ Official Notices” 
last week, particulars may be obtained of various stores for which 
the Great Western Railway Company are inviting tenders. Some of 
the items are for telegraphic and electrical sundries. 


Londop.—October 25th. The Postal Authorities are 
inviting tenders for the supply of red fir telegraph poles, and also for 
creosoting the poles with 10 or 12 pounds of creosote to the cubic 
foot as required. Particulars, &c., from Mr. C. E. Stuart, Controller of 
Stores, G.P.O., London. 


Queensland (Aus.),—November 15th. The Municipal 
Council of Ipswich, Queensland, is inviting tenders for the supply 
and erection of the following electric lighting plant, &c.:—Tubu: 
boilers, pipes, pumps and heaters, alternators and exciters, switch- 
board, high and low.tension mains, junction boxes, trarisformers, &c. 
Specifications, and all particulars as to conditions, &c., may be 
obtained frcm Messrs. Gordon & Gotch, St. Bride Street, Ludgate 
Circus, London, E.C., and tenders have to be forwarded to the Town 
Clerk (Mr. Albion Hayne), Council Chambers, Ipswich, Queensland. 
See “ Official Notices” September 17th. 


Roumania.—November 15th. Tenders are being invited 
by the Municipal Authorities of Ploesti, for the concessicn for the 
establishment and working of an electricity generating station in the 
town, during a period of 40 years for private and public lighting and 
also for power transmission purposes. 


Russia,—November 1st. The Municipal Authorities of 
Novorossisk, South Russia, are inviting tenders for the concession for 
the construction and working of an electric tramway and for the elec- 
tric lighting of the town. 


Shoreditch.—November 2nd. The Vestry invites tenders 
for the supply and erection of additional engines and high tension 
continuous current generators, and an extension of the existing 
switchboard. See our “ Official Notices” for particulars. 


Souihampton.—October 18th. The Corporation invite 
tenders for the supply and erection of engines and alternators, motor 
alternator, rectifiers and switchboards for high tension, engines and 
continuous current generators, balancing and volt-raising transformers 
and switchboard for low tension; accumulators and accessories. Con- 
sulting engineers, Messrs. Kincaid, Waller & Manville. See our 
“ Official Notices” September 24th, for further particulars. 


Spain.—October 25th. Tenders are being invited until- 


the 25th inst. by the Municipal Authorities of Guadix (Granada 
province), for the concession for the electric lighting of the public 
streets of the town. Tenders to El Secretario del Ayuntamiento de 
Guadix (Granada), 

St. Pancras.—November 2nd. The Vestry want tenders 
for the supply and fixing of additional plant at the Regent’s Park 


electricity works, comprising dynamos, engines und switchboards. 
Sec our “ Official Notices ” this week. 





CLOSED. 


Belgium.—Eight tenders were submitted to the Belgian 
State Railway Authorities for the supply and installation of a com- 
plete electric lighting plant for the lighting of the Midi Railway 
Station in Brussels and the works connected therewith. The lowest 
offer was that of Messrs. Dierman & Co., of Liege, who quoted £5,810. 


London.—From the following list of tenders sent in for 
the extension of the electric lighting system to the new staff blocks 
in course of erection at the North Western Hospital, the Metropolitan 
Asylums Board have, according to Daily Tenders and Contracts, 
accepted that of Mr. T. Scott Anderson :— 


T. Scott Anderson, Sheffield as er o° -- 880 0 
P. Speedy, Westminster .. oe +s os -- 895 0 
Laing, Wharton & Down, London a oe 


Hill, Upton & Co., Oxford .. wn aA -. 520 0 
Jnliux Sax & Co.,Camberwell .. ae a -. 586 8 
Fricker, Miller & Co., London .. as on -. 4 0 


§ 

ot 

a 3 
coocecoem 


G. F. Ratcliffe & Co.,London .. ve es +» 859 15 
Consulting Engineer’s revised estimate, £400. 
Plymouth.—Under our “Traction Notes ” this week we 
give a list of the tenders submitted, and accepted, in connection with 
the electric tramways which the Corporation is to put down. 





THE SHOREDITCH PLANT. 





THE vast number of press notices we have received from all 
rts of the civilised and uncivilised world respecting the com- 
ined electric light and destructor station at Shoreditch, is 
striking testimony of the world-wide fame and csteem 
attaching to the name of Lord Kelvin, rather than to the 
interest taken by the general public in the subject of rubbish 
burning. But we are somewhat disappointed to find that, 
notwithstanding Lord Kelvin’s use of his habitual carefulness 
in the phrasing of his opening speech, the impression has 
got abroad that this Shoreditch undertaking is the first 
successful combination of a destructor with a central electric 
lighting station. ‘Tat this is not so is well known to our 





readers, and we regret that such an impression should 
spread. We may be pardoned if we return once more to the 
opening of this question, which was done by Prof. Forbes in 
in his report to the Vestry of Paddington in 1888. The 
report is still, it may be presumed, in the Pigeon holes of 
that important and enlightened body, and it is rapidly 
acquiring an antiquarian value. Since that date almost 
every engineering and sani association in the country 
has discussed the subject, from the British Association itself, 
down to the students’ societies in university centres, and the 
latter have by no means made a discreditable appearance. It 
has been the subject of letter writers and scientific reviewers, 
and even company promoters have had their turn at it. The 
latter, perhaps, in connection with the proposed company 
with half a million of capital which was to acquire 
and work the Livét patent in London and 20 miles 
round, did more to retard the business than all the 
others did to advance it. And now Lord Kelvin’s 
benediction seems to have at last brought the destructor 
into that department of the region of practical politics 
which is dominated by electrical engineers. Far be it from 
us to minimise its importance in any respect; but 
we cannot refrain from one word of warning, and it is 
suggested by the shoals of press notices firat referred to. 
We must beg our readers not to concentrate their attention 
solely upon Shoreditch. That plant has yet to prove itself 
an advance of real importance. Up to now, unless we have 
been misinformed, the total engine power developed is not 
much in excess of that derived from the destructor by the 
Central Electric Lighting Station at Oldham during 18 months 
past. Further, the cost of producing the power at Shoreditch 
in labour, management and maintenance, and in works’ stores, 
has yet to be disclosed; and thongh we are assured that no 
coal has yet been burned except on Sundays and Bank Holi- 
day, we still await a statement of the total power derived from 
refuse. We know the first cost of the plant, and it is very 
heavy; but that, we are told, would be a necessary outlay for 
refuse destruction alone. We hardly, however, concur in this 
view. There are 12 cells, and six boilers in connection with 
them, and the whole of the power developed, at least up to a 
few days ago, could, we believe, have been obtained from one 
or two of those boilers if fired in the ordinary way with coal. 
We may be misinformed ; butin the absence of official informa- 
tion we may be excused for repeating what we have been told, 
subject to instant correction if we are mistaken. Speaking 
generally, our view is that the Shoreditch success—as we hope 
and believe it will eventually be found—is not yet demon- 
strated; and we desire to beg our readers to survey a wider 
field, and not to “ put all their eggs into one basket.” 








NOTES. 


Sax, Slatter & Co., Ltd.—As we go to press the following 
comes to hand from Mersrs. Sax, Slatter & Co. :—“ With 
reference to your notice under ‘Correction,’ in your issue of the 
1st inst., allow me to say that the notice appearing in your issue 
of the 23rd September needs no correction, as the information 
supplied to you was absolutely true. It is the correction which 
is wholly misleading. Your correspondent, indeed, does not 
deny the accuracy of the statements, but suggests that your 
se may be misled thereby. I subjoin an extract from 
the Deed of Transfer entered into between Messrs. Julius 
Sax & Co. and the purchasers, and I leave your readers 
to judge therefrom which of the paragraphs in your 
paper is misleading and which is correct. ‘The com- 
pany (Julius Sax & Oo., Ltd.), as beneficial owners hereby 
assigns and transfers unto the parchaser his executors, 
administrators and assigns. . . . . Secondly, all that 
the goodwill of the company’s business carried on at Forester’s 
Hall under the name and style of “ Julius Sax & Co., Ltd.” 
In stating that the business transferred by the above deed 
‘was recently discontinued,’ your correspondent has repu- 
diated the above sale entirely, and my comer have placed 
the matter in the hands of their solicitors to deal with. In 
place of a discontinuance of a business as Messrs. Julius Sax 
and Co. state, they have distinctly sold the Forester’s Hall 
business as a going concern.—ALFRED SLATTER, managing 
director, Sax, Slatter & Co., Limited.” 
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A Comedy of Errors!—In our note on “Worcester 
Sauce,” we referred briefly to the incompetency of some 
municipal men to judge the fitness of an electrical engineer 
for his post. From yoga of the country we learn of a 
further instance of the inability of average councillors to 
impartially consider and properly weigh the qualifications of 
competitors for technical appointments—we refer to Torquay. 
The electric lighting installation has been in course of erec- 
tion here for some time past, and some months ago Mr. Storey, 
who was able to show a record of six years’ management of 
Lord Salisbury’s electric lighting installation at Hatfield, 
which, by the way, is as large as the installation of some small 
country towns, was appointed clerk of works at Torquay to 
superintend the erection of the buildings, and to act in that 
capacity during the laying down of the machinery and plant. 
Though, so far as we know, there is no rule, either written or 
unwritten, under which the clerk of works shall later be 
made the resident electrical engineer, we believe it is very 
often so arranged when that gentleman is competent to un- 
dertake the duties. This course is favoured by consulting 
engineers who are, or should be, anxious that nothing should 
happen to interfere with the ultimate success of the installa- 
tion. They hold, and it surely seems only a reasonable view 
to take, that the man who has superintended the laying 
down of the works under their personal supervision, knows 
all about the plant, and is therefore well suited to control 
its operation, and to deal with it in the event of mishap. 
The Corporation or Council iteelf appoints the clerk of works, 
but when the appointment of resident electrical engineer is 
under consideration, it seems but simple courtesy to take the 
consulting engineer into the deliberations, in which case, 
generally speaking, the fitness of the clerk of works for the 

rmanent appointment would be duly weighed. It appears, 

owever, from what we hear locally, that at Torquay the con- 
sulting engineer, Mr. Trentham, had little or nothing to do 
with the matter, hence one party came forward proposing the 
engagement of another engineer, which later led to there being 
two distinct parties on the Council. There were 66 appli- 
cauts for the post of engineer, and the Council seems.to have 
a up into the Barclay party and the Storey party. Into 
the respective qualifications of the two engineers we need not 
enter here; the Council discussed that in painful detail last 
week, The Electric Lighting Committee recommended (by 
five votes to four) the appointment of Mr. Barclay, a local 
man, at a salary of £150 per annum, rising by yearly incre- 
ment of £10 to £200. When the matter came before the 
Council, it was —_— out of the 66 applicants, only 
Messrs. Storey and lay had been interviewed, and an 
amendment was carried, by 13 votes to 10, referring the 
matter back for more gentlemen to be seen. This, however, 
was followed by a further motion, which was carried, deciding 
to take the advice of a professional man as to the selection 
from amongst the candi . This is tantamount to en- 
gaging two consultants. Having pledged itself to Mr. 
Trent as consulting engineer, we think the Council 
should pay more deference to his wishes. 





Electro-Chemistry Lectures.—The following is a 
—— of the four lectures on “Recent Developments 
in Electro-Chemistry,” which are to be delivered by Prof. 
8. P. Thompson, on Thursday evenings, at the Finsbury 
—- ollege. Lecture No. I. was delivered last 
night :— ; 


Lecture I., October 14th: “ Principles of Electrolysis. Ions and 
Tonisation. Simple cases of Eiectrolytic Action. Separation of 
— Electromotive Force necessary for Electrolysis. Secondary 

ctions.” 

_ Lecture II., October 21st: “ Electro-Deposition of Metals. Depo- 
sition of Nickel and Cobalt. Electro Gilding. Deposition of 
Platinum, Iron, Zinc, and Brass. Deposition of Alloys.” 

Lecture III., October 28th: “ Electrolysis of Fused Salts. The 
production of Aluminium and its Alloys. The Electric Furnace and 
its uses in the production of Calcium Carbide (for acetylene gas) and 
of Carborundum.” 

Lecture IV., November 4th: “The Electrolytic production of 
Eeciins Ciaran of Caustic Soda, of Chlorate of Potash, and of 
oe: Og Products. Ozone Producers. Electrolytic Extraction 
(*) » 


The Institution of Junior Engineers,—The annual 
meeting of this Institution for the election of officers, &c, 
and to receive the report of the Council, will be held on 
ae October 22nd, 8 p.m., at ,the Westminster: Palace 








Obituary.—We briefly recorded the death of Mr. W. W. 
Griscom at Governor’s Island in our last issue. Mr. W. W. 
Griscom accidentally shot himself dead with his own rifle 
on the morning of September 24th while out with a party on 
Governor’s Island. He had a acquired Minnico- 


ganeshene Island, where he had a handsome colonial 
residence, and had equipped the place fully with the finest 
sporting and boating accessories; his steam yacht Skylark 
conveyed the news to town. Mr. W. W. Griscom leaves a 
widow and two children. He was 64 years of age. As the 
active head of the Electro-Dynamic Company of Phila- 
delphia, his name was well known in Great Britain, being 
associated with the small motors imported into this country 
some 15 years ago, and which were described in the ELEo- 
TRICAL REvIEW for the year 1883. Mr. Griscom was a 
thoroughly technical man, and on the subject of storage 
batteries, occupied a prominent position in the United States, 
having made several original communications to the United 
States Institution of Electrical Engineers in connection with 
the subject. The Planté Storage Battery Company, and the 
Electric Accumulator Company, both owed their existence 
largely to his technical and financial ability, and when they 
became merged eventually into the Electric Storage Battery 
Company of Philadelphia, which was built upon the great 
financial wave which followed the exploiting of the French 
“ Chloride” accumulator in the States, Mr. Griscom occupied 
the vice-presidential chair. He was also interested in many 
ventures not electrical, notably the Pennsylvania Railway and 
the new Cornstalk Utilisation Syndicate. His loss will be 
much felt in the States, where, indeed, it may have the 
effect of wholly altering the situation as regards the possi- 
bility of competition in the manufacture of storage batteries ; 
in this country, too, regret for his sudden loss and sympathy 
with his widow and children must be felt by all who have 
enjoyed his kindly and thoughtful conversation or generous 
hospitality. 


E.P.S. Staff Dinner.—On Tuesday evening the staff 
dinner of the Electrical Power Storage Company was held 
at the Holborn Restaurant, the members and visitors num- 
bering some three dozen. Mr. J. Irving Courtenay occupied 
the chair, and was supported by Mr. F. Green, a director, 
and Mr. Frank King, the manager. The toasts included 
“The Electrical Power Storage Company,” proposed by Mr. 
King, and acknowledged by Mr. Coartenay; “The Manager 
of the Company,” scape: by Mr. Butler; “ The Staff,” pro- 

by Mr. Courtenay; and “The Visitors,” proposed by 

r. F. Green. Replies to these were made respectively by 
Mr. King, Messrs. W. Clark and Leggett, and Mr. W. G. A. 
Bond. Miss Jessie Hotine, Mr. H. T. Barnett, Mr. Sharps 
and Mr. Munro, afforded much enjoyment by their 
vocal efforts, while Mr. Sidney Gandy’s ventriloquial 
sketch and selections from his popular entertainment were 
greatly appreciated, as was the piano playing—better than 
one is usually accustomed to hear at post-prandial enter- 
tainments—of Mr. Bert Castle. It was very pleasant to 
notice the thoroughly good and kindly fellowship which 
exists between directors, manager and staff, and where 
all work together so harmoniously for the common 
good, it is scarcely a matter of surprise that the company, 
which Mr. Courtenay not unwarrantably characterised as the 
premier one of its kind, should have achieved very substantial 
commercial success. Mr. Frank King is still its moving spirit, 
and evidently the whole of his staff regard him with real 
affection, for he has for many proved himself to be their 
guide, aad and friend. Sach cordial relations are 
fi by meetings like that of Tuesday, and it is to be 
hoped that the success which attended the first dinner of the 
company’s staff will have the effect of making these gather- 
ings an annual institution. 








Physical Society.—The meetings of the Physical Society 
commence again on Friday, October 29th. The programme 
for that day is not yet announced. By the way, we were 
promised a discussion on the paper of Dr. David Morris on 
the “ Magnetic Properties and Electrical Resistance of Iron 
as Dependent upon Temperature,” as soon as the diagrams 
should be printed. The whole paper appears in the Proceed- 
ings of the Physical Society for the present month; it repre- 
sents a great deal of careful and valuable work, and we hope 
the discussion will follow quickly—while the iron’s hot, in fact. 
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Electric Light Blindness.—In our issue of July 30th, 
1897, we published some extracts from an article on this 
subject which appeared in the Lancet, the writer being Dr. 
Robert Hill, of H.M.S. Victory. Dr. Hill, it will be remem- 
bered, quoted several curious, but very severe, cases of tem- 
porary blindness which had come under his notice profes- 
sionally, of men who had been working in close proximity to 
electric drills, at which they looked for a few minutes with 
ultimate painful effects. Dr. H. Bendelack Hewetson, Hon. 
Ophthalmic and Aural Surgeon at the Leeds General 
Infirmary, &c., has now followed up Dr. Hill’s statements 
with notes of his own. He says :— 


Some years ago I reported the cases of several engineers staying in 
Leeds who, after witnessing electric welding operations with their 
eyes only partially guarded, presented some hours afterwards identi- 
cally the same symptoms—if more severe—which Surgeon Hill 
describes. In the case of my patients, also, cocaine “ acted like a 
charm,” and the spectacle of splendid examples of humanity writhing 
on their beds in agony, with their lids tightly closed, as compared 
with their appearance and cheerfulness as they entered my rooms on 
the morning of the day following, bears out most fully what Surgeon 
Hill reports. The re pee of my experience, which at the time 
was the first of the kind on record, drew a letter from a ship surgeon 
—I regret that his name escapes me—in which he recorded two very 
severe and similar cases, both of which occurred in electricians after 
attending to the electric search lights carried on the bows of the great 
liners as they feel their way “ dead slow” through the Suez Canal at 
night. Everyone who has traversed “the Ditch” at night will 
recollect the enormous power of these electric lights. In the case of 
one of these electricians, the attack was so severe that acute delirium 
set in for a while, almost amounting to mania, necessitating temporary 
restraint. In all the cases I have seen, the vision became normal 
within 12 hours or less, though the great pain, photophobia, and 
spasm of the eyelids really made it impossible to test the vision satis- 
factorily during the a . It will be observed that a considerable 
interval intervenes between the exposure to the electric light and the 
acute period of the attack. Surgeon Hill’s cases agree with those I 
saw in this respect, though my patients noticed nothing abnormal for 
some hours afterwards ; in fact, the electric weldings were witnessed 
in Birmingbam, and it was not until after midnight that I received a 
summons to see the sufferers at their hotel in Leeds. After this ex- 
perience I made many inquiries, and some experiments, to enable me 
to determine the best form of shield to be held in the hands of the 
workmen, or glasses to be worn as protectors, whilst engaged in these 

operations with electricity, and I visited several works in Sheffield 
for this purpose. Surgeon Hill states that “dark glasses are now 
always used by the men so employed” amongst the dockyard hands. 
I suppose from this he means “ dark smoked glasses.” I have no ex- 
= of the actual intensity of the electric glow in the operation 

own as electric boring, but it is found by experience in Sheffield 
that ruby glass shields or spectacles of such a density as to reduce the 
full light of the sun’s disc to the intensity of a single candle-power 
are required to preserve the workmen’s eyes from the effects of large 
electric welding operations. In view of the ever-increasing applica- 
tion of electricity for welding, boring, and like engineering opera- 
tions, the reports of such symptoms (which agree in all details with 
those which I had some time ago the opportunity of observing and 
reporting) are of the greatest interest and importance, as pointing to 
the best means for their prevention, and, when they unfortunately do 
occur, their cure. 


Electric Heating of Metals,—An Italian contemporary 
describes an experiment in which one pole of an alternating 
current dynamo is connected to a lead plate immersed in 
dilute sulphuric acid, the other pole being connected to a 
platinum wire. If the point of the wire is dipped into the 
acid it becomes red hot, and for that instant the alternating 
current is converted into a pulsating direct current. There 
is a thermo-electric force of 64 volts at the contact of the 
wire with the acid, and this has the effect of reducing one of 
the phases of the alternating current. The note at the end of 
page 494 seems to have some bearing on this! We have some 
recollection of a similar experiment being shown somewhere in 
England ; if we remember rightly, the method was used for 
hardening steel magnets. The steel rod was first heated after 
this fashion by the electric current, and then plunged wholly 
beneath the surface of the liquid, thus being immediately 
quenched. 





The Siemens Anniversary. — Despatches from Berlin 
say that Messrs. Siemens & Halske celebrated its fiftieth 
anniversary on Tuesday. This firm—which, like most great 
establishments, has risen from very small proportions—now 
employs abont 15,000 hands. The company has works in 
Berlin, Charlottenburg, St. Petersburg, and owns the copper 
mine of Kedabeg, in the Caucasus. Herr Karl Von Siemens, 
the senior partner, has given a million marks as a fund for 
the benefit of the employés. A great banquet was given at 
the Kaiserhof Hotel on Wednesday evening, over 500 
guests being present. 


Electrical Affairs at Siam.—The electrical progress of 
Siam appears, says the Financial News, from the fact that 
the King’s palace, some of the temples, and the principal 
streets of Bangkok are already lighted by electricity, and an 
Awerican engineer has formed a syndicate and taken over 
the management of the work from the Government depart- 
ment which had been carrying it on. He has obtained from 
the Government a contract to last for 20 years,with a mono- 
poly of.electric lighting in Bangkok. The present capital 
is £6,000 in 100 shares, 50 of which are held by American 
citizens, 41 by British subjects, 5 by Germans, and 4 by 
Siamese. It is probable, however, that the capital will be 
increased to four or five times its present amount, and the 
syndicate converted into a limited liability company, re- 
gistered as British. “There should then,” adds the report, 
“be a good demand here for electrical apparatus.” 


Resignation of Mr, Arnot.—It is reported that as a 
result of the decision of the Glasgow Town Council, practically 
creating two electrical departments, Mr. William Arnot, the 
electrical engineer, has sent in his resignation to Sir James 
Marwick, the Town Clerk. It is said that it is his intention 
to commence business as a consulting electrical engineer. 





Fishonite.—We extract from the report of the Fish Oil 
and Guano Syndicate the following statement, which tends 
to show that a new departure has been made in the manu- 
facture of insulating compounds. We call the new substance 
Fishonite, because it rhymes badly with ebonite, which it will 
fight, but we do not know the actual name of this wonderful 
insulating substance: — ; 

We employed a very eminent chemist in London to make some expe- 
riments for us,and I may safely say that the result of these experi- 
ments ts of an almost startling nature. As I do not wish to make 
any mistakes upon the subject, I shall simply give you the result of 
some of the letters we have received from him, stating what he can 
do and what he proposed to do with our oil. In the first place, he 
has been able to produce a vulcanite which he states is capable of resist- 
ing 50,000 volts pressure of electricity, making it invaluable for insu- 
lativg purposes ; and when it is borne in mind that at present 
vulcanite is only capable of resisting one-tenth. of this pressure, and is 
selling at 3s. 6d. per pound, while we are advised that we can pro- 
duce it at a very small fraction of this sum, the importance of this 
discovery alone will be appreciated. The chemist in question further 
informs us that he had found it impossible to make this vulcanite out 
of any other fish oil except owrs, although he had been trying to do so 
for years, and this is also a most important matter for us. He also 
tells us we can manufacture a valuable material for insulating tele- 
graph wires, and that we can manufacture pulleys and wheels which 
will give 40 times better resultsthan any other material. Specimens 
of these are on the table before me, and I invite you to inspect them 
after the meeting. He has manufactured embossed panels, flooring, 
and a good imitation leather; and, in fact, there are 100 uses to which 
this process can be applied. By reason, also, of the high flashi 
point of our oil when chemically treated, the material manufact 
proves to be absolutely non-inflammable—it will only char if burnt. 
The italics are ours. We do not wish to make any com- 
ments, but will simply make a remark :—Is it certain that 
this “vulcanite” can only be made ont of the oil of the 
Fish Oil and Guano Syndicate, and if so, why? 


Réntgen Ray Burns.—Mr. Woods writes to the Elec- 
trical Review, N.Y., September 15th, on a method of pre- 
venting X ray burns. To prevent these burns he uses a 
screen of gold leaf mounted on cardboard and connected to 
earth, and finds it very effective. In one case, before the 
screen was inte d, he was able to draw quite a heavy 
spark from the patient; after the screen was in the 
spark ceased. The first sensation of heat felt by the patient 
he considers to be the commencement of injurious action. 
He recommends treating such burns by a bath of high fre- 
quency currents from one terminal of a high frequency coil, 
and he believes that the burns are due to an electrical de- 
composition of the tissues. Prof. Elihn Thomson’s expe- 
rience, as given in the Hlectrical Review, N.Y., Septem 
29th, appears to contradict that of Mr. Woods. He states 
that he himself bears the scar of an X ray burn made by a 
12-minute exposure through thin aluminium, and that the 
injury produced through the aluminium was but little less 
than that which was produced on an unprotected spot ex- 

simultaneously for the same period. Prof. Thomson 
thinks that the burns are ss by X rays of the lower 
order, and as these are absorbed in greater pa ss ay by 
dense materials, it may be possible, by properly selecting the 
screens, to ameliorate the evil. But this ponies he thinks 
can only be obtained at the expense of a longer exposure. 
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The Telephone Service.—An inquiry having been just 
conc!uded at Glasgow, the London County Council, at their 
meeting this week, resolved that their Highways Committee 
should report what steps can be taken to investigate the pre- 
sent position of the telephone service of the metropolis. Mr. 
Benn, who moved the resolution, favoured a municipal 
service ; but was surely somewhat out in his facts when 
stating thas the Manchester service is furnished at £6, or 
that the Huddersfield service at 64s. per annum is an exchange 
service in the ordinary terms of those words? The motion 
was supported by Col. Ford and Mr. Cohen, M.P., and carried 
without a division. The interest now being developed in 
telephone questions suggests the advisability of combining 
forces, instead of conducting independent operations which 
savour of guerilla warfare. There is a great danger in going 
into details, and much misunderstanding arises from the 
incomplete, or incorrect, information imparted by the 
moving spirits. Recognising the national character of 
telephone service, and the advantage of monopoly therein, 
it seems to us that the municipalities would be better 
advised to put their heads together and call upon the Govern- 
ment to undertake the service. The proposal should be made 
without regard to the possible acquisition of the present 
system, or any other details. Such points have to be con- 
sidered with full knowledge, and it is obvious that the 
Government Departments are better informed than any muni- 
cipal body can possibly be. Let it be understood that there 
is no objection to the word “monopoly ”—that in this case 
it is entirely proper ; but that in this country a monopoly is 
better in the hands of the Government than of private indi- 
viduals. The isolated action of municipal bodies may bring 
the question before the public without leading to any prac- 
tical result, but combined action might compel the Govern- 
ment to give serious attention to the matter. 


The Glasgow Telephone Inquiry.—The evidence closed 
on Friday, the 8th inst., the speeches of counsel occupying 
Saturday, the 9th, when the inquiry terminated, with no in- 
dication as to the probable date of issue of the Com- 
missioner’s report. We continue the report of the evidence 
which was commenced in our issue of the 1st inst. A number 
of the subscribers testified to the bad service, and in some 
cases complained of the rate, though, in the opinion of the 
majority, price was @ secondary consideration. As one 
witness expressed it, “the efficiency of the service is much 
more important than the price.” Another witness “ would 
be glad if the Corporation would take up the telephone, but 
he would prefer the Government to do so.” In our 
report of the 8th inst., further evidence of dissatisfied 
subscribers was given, and officials of the Corporation were 
examined as to their project, and their objections to permit 
the Telephone Company to use their streets. To-day we 
report the evidence of the Corporation’s expert, Mr. Bennett, 
who calculated the possible number of subscribers in Glasgow 
at the proportion existing in some foreign towns, gave rome 
details of his estimate for installing a municipal exchange, 
and explained how overhearing might arise from the com- 
pany’s form of insulator. In the cross-examination of this 
witness, it came out that the actual capital expenditure on 
the Mutual exchanges at Manchester and Bolton averaged 
£35 4s, 11d. per line instead of the £14 of his original 
estimate. Mr. Johnston, of the Town Clerk’s department, 
deposed to having sent out 20,000 circulars and getting 
3,000 replies, intimating that 4,000 instruments would be 
taken, and Mr. Crompton gave evidence as to the use of the 
streets for conductors, and the paucity of telephone experts 
at the Institution. 


Electric Organ Blowing.—It is understood that among 
other additions to be made at St. Panl’s Cathedral is a 
celestial organ in one of the alcoves of the dome, the con- 
nection with the large organ being made by means of elec- 
tricity. 

Telegraphy Without Wires.—A Berlin despatch, dated 
8th inst., says it is stated that the experiments in telegraphy 
without wires by Signor Marconi’s system, which Prof. 
ae, oe the assistance of military balloon detachments, 
has been conducting for some days, were on 7th inst. extra- 
ordinarily successful. In spite of unusual atmospherical 
conditions, messages were successfully conveyed between two 
stations 21 kilometres apart as the crow flies. 














Cables and the Colonies.—The Geographical Journal 
for the past month contains the full text of Prof. Milne’s 
paper on “ Sub-oceanic Changes,” which was referred to in 
the Exectrica Review of July 2nd. Several important 
additions have been made in charts and drawings, together 
with some remarkable photographs of cables that have been 
kinked, broken, and elaewinn injured by the shifting of sea 
bottoms under the action of seismic disturbance. Prof. 
Milne’s main argument as to the formation and effect of 
submarine land-slips has also been stated and appreciated in 
our columns; it is a fairly obvious extension of the theories 
of Herschel as to the nature and method of the formation 
of slopes and contours beneath the sea. He now emphasises 
the necessity for careful observation of seismic changes, 
and shows the importance of this in deciding a route 
for submarine cables. From the data given in the 
paper, it is already possible to predict with accuracy 
what we may venture to call the probable “seismic 
safety” of a cable at different terrestrial latitudes. At 
the present moment it is most important to be able 
to estimate this factor. For instance, a great deal has 
lately been said and written about a Cape of Good Hope 
route to the British Colonies ; the scheme alluded to by Sir 
Charles Mills at the Ottawa Conference. Starting from 
Penzance, it was proposed that a cable should extend through 
Gibraltar, the Canaries, Bathurst, Sierra Leone, Ascension, 
St. Helena, Cape Town, Durban, Mauritius, Ceylon, Singa- 
pore and Batavia, to Australia. Bat it is evident from the 
records of existing cables that such a cable would be subject 
to prohibitive dangers from seismic interruptions. Without 
in any way pouring cold water on this alternative scheme of 
Sir Charles Mills, we are convinced that seismic changes 
would cause intolerable trouble. The only rational method 
of examining the prospects of a cable on this route is to trace 
the history of the breaks and interruptions that have 
occurred to cables laid as nearly as possible over 
the same submarine stretches. There is no need 
to call attention to the frequency of breaks in existing 
cables between, say, Gibraltar and Cape Town, their pro- 
voking untimeliness has impressed them for ever upon the 
public generally. Eleven cases of interruption occurred in 
one year for the St. Thomé-St. Paul de Loanda cable. The 
stretch between Madras and Penang has a record of 13 in- 
terruptions per year; Singapore- Batavia follows with 19, and 
Java-Port Darwin with another 19. Thus there are 62 
authenticated instances, per year, of breaks from seismic and 
volcanic causes alone, on cables representing only a fraction 
of the total length from Penzance to Australia. One inter- 
ruption per week is a very modest estimate for the seismic 
safety of such a cable as is proposed by Sir Charles Mills. 
We have only to allow one week for the repair of each inter- 
ruption, and we revert to a system of wireless telegraphy that 
is subject to no conventions, hampered by no opposition, 
that fosters no international jealousies, that requires no ad- 
vertisement, but without danger and without prejudice, 
merely costs money. 


Marriage.— Mr. Arthur Crump, electrical engineer, 
London, was married to Miss Mary Ann Lees at Conway on 
6th inst. 








OITY NOTES. 





The South London Electric Supply Corporation, 
Limited, 


In response to various inquiries, Mr. 8. H. Webster, the secretary of 
this company, has circularised the shareholders, explaining to them 
the present state of the company’s affairs. The first statutory meet- 
ing was held on March 15th. Three acres of freehold land in the 
parish of Lambeth have been acquired, on about half of which 
property the generating station, dust destructor works, yards 
and offices will stand, leaving ample for future extensions. The 
site is alongside the London, Chatham and Dover Railway, and nego- 
tiations are in progress to obtain a siding. Anagreement isabout to be 
concluded with a neighbouring company, whereby the South London 
Electric Supply Corporation is to draw, at a wholesale price, a supply 
of electricity during the construction of works, and everything is 
be prepared to make a start, secure consumers, earn income, and 
build up aconnection in readiness for taking over when this corpo- 
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ration’s own machines can supply the public. The laying of mains 
is being proceeded with, and it is h that by the winter several 
miles will be in the streets. One large daytime consumer (the 
London Electrical Cab Company) is already receiving a great quantity 
of electrical current over the South London Electric Supply Corpo- 
ration’s mains. This consumer is drawing supply by an arrangement, 
under which another company uses the main at a rental, and when 
this corporation is in a position to generate the current, the consumer 
will be taken over. Many other consumers are waiting for current, 
and their requirements will be met directly mains can be laid to reach 
them from the point where the temporary supply enters Lambeth. 
All the formalities of the Stock Exchange having been complied with, 
the committee have granted an official quotation to, and fixed a 
settling day for the shares. The next call will be £1, and is not 
likely to be made before December this year. 





Willans & Robinson, Limited. 


THE ordi general meeting of this company was held at Rugby on 
Wednesday last week, Mr. M. Robinson in the chair. . 

The CuarkMay, in moving the adoption of the report and accounts, 
welcomed the skareholders, for the first time, to a meeting in their 
own works, though still incomplete. The extension works make fair 
progress, and they looked forward to working the shops to their full 
capacity at no distant date. As regards the accounts, they would 
probably think that they had surmounted with fair success the 
difficulties which attend such a move as that from Thames Ditton. 
Some congratulation was justified by the fact that they maintained 
the usual dividend ; a good deal more, perhaps, by the fact that they 
made the full usual reserves, or, rather, that they kept up the in- 
creased rate of building up the reserves which was instituted last 
half-year, when for the first time they reserved £3,000 between the 
debenture sinking fund and the reserve fund, instead of the £2,500 
which had, as a rule, been put by before. In spite of their diffi- 
culties, they could carry forward, to the aid of the next half-year, 
within £2C0-as much as last time. They must not under-estimate 
the interruption to business which the move had occasioned, and still 
occasions. Unfortunately, the move coincided with a time of great 
activity in the engineering trade, which made it difficult to obtain 
men, and as difficult to obtain from other firms the work which they 
were for the time prevented from turning out themselves. Immediately 
after came the strike or lock-out, and though, so far, they were not 
directly affected by it, they had suffered greatly through it indirectly, 
as they were still in a large measure dependent upon other firms for 
parts of engines. The consequence had been that they could not yet 
turn out engines as fast as they had reasonably anticipated, and it ‘is 
to be feared that many of their best customers, waiting for engines 
required to meet the increased demand for electric light from the 
municipal and other electric light stations next winter, will suffer in- 
convenience. All engine builders, of course, are affected more or less 
in the same way. Several weeks ago it was publicly announced that 
the electric light committee of the corporation of a large town in 
Yorkshire (where Willans engines are not employed) had decided 
to accede to no fresh application for current for the 
ensuing winter because of the impossibility of obtaining engines. 
Two of the shops, though completed, are unused at present—the 
new boiler shop and foundry. The former waits its machinery. 
They did not propose to start work upon boiler making on a com- 
mercial scale until they had all the appliances required for carrying 
it out to the best advantage. Meanwhile they are doing their best 
to get the machinery delivered. The foundry has been allowed to 
wait, in order that the difficult and far more important work of ex- 
tending and organising the machine and erecting shops might pro- 
ceed without interruption, and might receive the undivided attention 
of the works manager and his staff. Owing to their move northwards, 
they were in a position to obtain castings from other firms on better 
terms than at any previous time, while the difficulty in obtaining 
men had contributed a little to reconcile them to delay in getting 
the foundry to work. They had well-planned and convenient works, 
which in the end will justify their cost. It was possible that next 
spring they would need the small balance of the capital, the issue of 
which was authorised on February 23rd last—namely, £30,000. The 
rise in the cost of building materials and other plant had made the ex- 
tension somewhat more costly than was anticipated, and the difficulties 
of the present position obliged them to lock up increased sums in the 
business. It was scarcely possible to form a certain opinion yet upon 
the needs of next year, but the probabilities were in favour of the 
issue being required. In regard to the accounts, they had paid the 
cost of removal to Rugby, about £6,070 up to June last, out of the 
sage upon the last issue of shares, and had specially written 

own sundry plant items, mainly connected with Thames Ditton. 
The balance was carried forward as a suspense account, ready for 
similar treatment next time, when the costs of removal are fully 
ascertained, and it was known what balance remains. Depreciation 
was a little down, but this was chiefly due to their having in recent 
years followed a very prudent policy. Foreseeing that with new 
works must come enlarged depreciation, they made haste to write 
down many of the assets which it was foreseen would be depreciated 
as a consequence of the move, and these had now largely disappeared 
from the books. It must, however, be remembered that the new 
buildings would soon begin to swell the depreciation account; relief 
was but momentary. The works at Ditton were doing them ex- 
cellent service, and turning out a great quantity of the lighter work 
required for the engines constructed at Rugby. The retention of the 
Ditton works had, in fact, been of great advantage. 

The resolution was carried nem. ™. 

A dividend for the half-year ended June 30th, 1897, at the rate of 
6 per cent. per annum on the preference shares, and 7 per cent. per 
annum on the‘ordinary shares,{was declared. 





Sussmann Electric Miners’ Lamp Company, Limited, 


Tue report of this company for the period ended June 30th last, to 
be submitted to the first general meeting, to be held at the works, 
100—110, Kentish Town Road, on Monday next, states that shortly 
after commencing business, the directors, in view of the many in- 
quiries as to foreign patents, deemed it advisable to extend them to 
several countries in which they had not been originally taken out, 
and taking advan of certain improvements to the battery plates, 
to practically prolong the life of the original patents for a further 
period of three years. In this connection it may be stated that ne- 
gotiations for the sale of some of the foreign patent rights have been 
entered into, notably for Belgium, in which country exhaustive trials 
have proved the efficiency of the lamp, and where the Minister of 
Mines has sanctioned its use. In addition to the miners’ lamp, the 
directors have given much attention to the many other purposes for 
which the battery has been proved to be particularly applicable, that 
is, bicycle lamps, for which it is anticipated that there will be a large 
sale, hand lamps of various kinds for use by the public, policemen, 
postmen and others. Experiments are also being carried on for their 
use in omnibuses and vehicles generally, and sam have been 
ordered by and rages to the Indian Government, for the purpose 
of being tested in the pomeee magazines in Bengal. The difficulties 
not uncommonly incidental to a new manufacture have presented 
themselves to the directors, who regret that the actual progress made 
is not equal to expectation, and that they are not able to announce a 
dividend. Ino: togive the shareholders an opportunity of in- 
specting the various descriptions of lamps in hand, they have arranged 
for the meeting to be held at the works. 





Brazilian Submarine Telegraph Company, Limited, 
—The accounts of this company, subject to audit, show a profit 
sufficient to enable the directors to recommend a final dividend of 
3s. per share, making, with previous distributions, a total dividend 
of 6 per cent. for the year ended June 30th, 1897, and also the pay- 
ment of a bonus of 2s. per share, both free of income tax, which 
together will amount to £32,500, leaving a balance of £17,221, of 
which amount £10,000 has been placed to the reserve fund, and 
£7,221 carried forward. For the purpose of paying the above divi- 
dend and bonus on the 28th inst., the Register of Transfers will be 
closed from October 19th to the 27th, both days inclusive. 


Monte Video Telephone Company, Limited.—The 
report for the year ended July 3lst shows a net profit of £6,238, 
which, added to £838 brought forward, leaves an available balance of 
£7,076. The value of subscriptions shows a small increase, while 
the working expenses in Monte Video are lower. After placing £500 
to reserve, the Seen recommend a dividend of 4 per cent. on the 
preference share capital, absorbing £5,600, and leaving the sum of 
£976 to be carried forward. 


The Direct United States Cable Company, Limited.— 
The board has this day resolved upon the payment of an interim 
dividend of 3s. per share, free of income-tax, being at the rate of 
3 per cent. per annum for the quarter ending September 30th, 1897, 
such dividend to be payable on and after the 26th inst. 


Coventry Electric Tramways Company, Limited.— 
The first ordinary general meetiag of this company was convened for 
Tuesday afternoon last week, in London, but as no quorum was pre- 
sent the meeting was postponed until the 22nd inst. The principal 
business to be transacted is the election of directors. 


The Indo-European Telegraph Company, Limited.— 
The directors have declared an interim dividend for the half-year 
ended June 30th last at the rate of 5 per cent. per annum, free 
of income-tax, payable on and after November Ist next. The transfer 
books will be closed from October 25th to 31st. 


Norwich Electric Tramways Company, Limited.— 
The first ordinary general meeting was held at 4, Bank Buildings, 
London, last week. Baron Etlinger presided. The meeting was the 
ordinary statutory meeting required by the provisions of the Com- 
panies’ Act. The proceedings were private. 

Submarine Cables Trust.—On and after 15th inst., 
the coupon due on that date will be paid in full by Messrs. Glyn, 
Mills & Co., 67, Lombard Street, between the hours of 10 a.m. and 
2p.m. The coupons should be left with the bankers for examination 
four clear days before payment. 


The West India and Panama Telegraph Company. 
Limited.—The directors have decided to recommend a dividend 
for the six months ended June 30th, 1897, of 1s. per share on the 
ordinary shares. : 








TRAFFIC RECEIPTS. 


The City and South London Railway Company. The for the week ending 
October 10th, (1897, were £970; week cry lith, 1896, £965; 

increase, £5; total receipts for half-year, , £13,590; corresponding 

period, 1896, £13,680; decrease, £90. 

e Liverpool Overhead Railway Com . The receipts for the week ending 

October 10th, 1897, amounted to Biel; comupatian week last year, 

£1,076; increase, £245, 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 



































Stor | __ Dividends fee os a Sogerng 
Present 0 \e tion, w 
issue. amen 2 the Inst three years, | Quowet, | Deeks Octobe sth, 
1804, | 1895. | 1896. Highest.| Lowest, 
149,900' yaad _ Ltd, 4 foes _ coe oes we | 1001;4% 14% . {101 —105 100 —104 ee wan 
25,000 oon eee cee 10 eee eee eee 54— 64 5 — 6 <e eee 
923,960 “So rae a al se aes eee see |[Stock|42 25.42 9s.\£213s.) 59 — 61 59 — 61 602 604 
3,038,020’ ae eee wee [Stock|&4 48,)£4186./£5 68.1106 — 107 [105 - 106 1062 | 106} 
3,038,920! eee coe eee Stock eee ooe see 13 == 134 13}— 133 133 134 
130,000 Brain Ssimatine Tog, Ha, aaa ove oe | 10/;7%|7%] .. | 154— 16 15}— 153 16 15% 
75,0007 5 bs., @nd ‘teries, 1966 .. eee 100 5 % 5 % eee 114 —118 113 —117 eee oor 
44,000 oun: » Ltd., met 1 to 44,060 . coe eee woe eee 5 23% 4 % 4 % 3}— 33 33— 3? eee eee 
10,000,000$} Oom  Oabl 2 Oo. . $100; 7% 17% | 7%\178 —183 178 —183 xd| ... ae 
653,586/| Do. Do. Sterling 500 year 4% Deb. Stock Red. Stock] ... aa -s {106 —107xd |107 —108 106§ | 1063 
224,850 | Oonsolidated Telep. Oonst, and Main., Ltd. one soo | 10/-| 18% | 18% | 2%) Am & ga x nae ame 
16,000 Ouba Teleg., Ltd. eee eee eee eee eee eee 10 8 % 8 % 8 % 84 — 94 84— 94 9 94 
6,000 Do. 10 & Pref. jae pee a wi we | 10/10 % [10 % | 10 %| 184— 194 | 184— 194 188 “ae 
12,931 | Cirect Spanish ee r= ‘ena ia ue 614% 14% 4%| 4— 5xd 4— 5 48 as 
6, do, 10 % Oum. Pref. eee 5 110 % |10 % | 10 %| 10 — Alxd | 10 — 11 eee eee 
30,0007 Do. do, % Hoey Nos. 1 to 6,000. coe | 50 | 44% | 44% | 44%/108 —106% (103 —106%/ ... “a 
60,710 | Direct United States Oa sia oa aa oe 20;2% sie 28%| 108— 11 10 — 104 10? 104 
400,000 | Bastern Teleg., Ltd., Nos. 1 aasee <a eee oe | 10 | 68% % | 64%) 162— 173 | 162— 17} 173,| 16 
70,000 Do, 6 % Ouam, Pref. eee eee coe eee 10 6 % 6 6% 18 — 19 18 — 19 eee eee 
89,9007 Do. 5 % Deba., Teer ody 1899 coe eee 100 5 % 5 % 5% 101 —104 101 —104 eee 
1,302,6157 Do. 4 % Mort. Dab. Btook we. [Stock] 4% | 4% 4%|181 —184 130 —135 132 Gea 
250,000 | Kisstern Extension, Australasia and Okina Teleg., Ltd. ...| 10/7% 17% 7%| 172— 183 | 174— 18 18} | 173 
agi = SSO Se 3, Bae $m | }1001 5% | 5% | 5%[100—10¢ | 99-108 | .. | .. 
133,100%} Do. do. Bearer, 1 975 and 4,827—6,400 | 100/5% |5%| 5%|101 —104 [100 —103 ‘ni - 
320,0007 ; Do. 4 % Deb. Btock eee eee eee eee Stock 4 % 4 % 4% 129 —132 i293 —132 eee eee 
51,1002 —— Se en Se. Tad. 5 4 Mort, Deb }100 5% 15% | 5%|100—104 |o99—103 | .. | ... 
69,200! Do, do. do, to bearer, 2,844 to 5,500 | 100/5% |5% | 5%/101 —104 [100 —103 eee a 
30,0002 Do, 5 Eh Dan Se 3 eR ee }100 4% 14% | 4%|103 —106 103 —106 | 104 | 1034 
200,0002 Do. 4% Reg. Mt. Debs. abe. (Maarttbes Bub.)1t08000 | 25)4% |4% | 4%|108 —111% [108 —111% | 109} | ... 
180,227 | Globe nn Trast, Ltd. vee wees nee | 10 | 48% | 48% | 44%) 114— 12 114— 12 11}$| 11}4 
| ara Nehrn Nn. Ompenycepigen =| $8) tu hs | see| sei tet [at at | 2") 1H 
? im) eee — — eee eee 
160,000/ 5 % Debs. | 100'5% 15% 5% |102 —105 102 —105 oes 
17,000 oe Sm Teles. ° sie « | 25 |10 % (10% | 10%| 54 — 57 54 — 57 544 
100,0007| London Platino-Brasilian .» Litd. 6 % Debs. | 100;6% |6% 6%|107 —110 106 - 110 pe: ie 
28,000 | Montevideo Telephone 6% .) Nos. 1 to 28,000... 5}/4% 14% | .. 2— 2% 2— 2% “ 
484,597 | National a Solagh Ltd., 10 484,597... .. .. «| 5|5% | 58% | 54%] GR- 6s | 68— of “eta | 6H 
15,000 6 % Oum. 1st Pref. eee eee coe 10 6 % 6 % 6 % 15 = 17 15 — 17 153? eee 
15,000 De, 6 % Oum., 2nd Pref. 10};6%16% | 6%) 15—17 15 — 17 15} 158 
119,234 Do. 5 % Non-cum. 8rd Pref., 1 to 119,234 5/5% 15% | 5%| 6— 6 6— 64 6; 67, 
1,329, 471! Do, 84 % Deb. Stock Red. ‘a woe |Stock| 34% | 384% | 34%|105 —110 (105 —110 1064 | 1053 
"171,504 Oriental Teleph. & Blec., Ltd., Nos. ort to 171,504, fully 9 1/44% 15% | 5%] S- #1 &S- #H Ts | eee 
a Se oe os Ss oe. }100 4% 14% | 4%l07-110 107-110 | .. | wn 
11,839 Router’s Ltd. cee see eee coe eee see 8 nes 5 % 5 % q - &xd 7 — 8 78 eee 
3,381 | &xbmarine Oables Trast ves cee eos soe | Ocrt.| ... eee we |187 — 142 138 —143 141? | 140 
58,000 | United River Plate Teleph., Lea. a aa ee ida 6/83% 14%] S$- 4} 3g— 4} ne ee 
146,7337 Do. 5 % Debs. eee eee eee Stock 5 % 5 % ees 102 —107 102 —107 eee eee 
15,609 | West African Tolog. Li Ltd., 7,561 to 23,169 ... és we | 10] nf 14%] nil 5— 6 5— 6 re “ 
213,400" do. eee oe e 100 5 % 5 % 5%|103 — 106 103 oo 106 104 eee 
64,256 |“ Weatera and Brasilian Teleg., Ltd. ... “st “ o | 165};83%)/38% | 2%) 10 — 104 94— 10 103 | 10 
$3,129 Do, do, do, 5 &% Pref. Ord. eee 745% 15%! 5%| T2— 7 74— 7 78 73% 
33,129 Do, do. do, Def. Ord... coe W1%)/1%[ «. 22— 3} 23— 3 33 
382,230 Do. do. do. 4% Deb. Stock Red.... |Stock| ... +a «. (104 —107 (103 —106 107 1054 
88,321 | West India and Panama Tolog., Ltd. eve eee wo | 10) 2% | 8%] 1%) F 1 i— #8 
34,563 do, do, 6 % Oum. Ist Pref. 1e}/6% 16%} 6%| 9¥— 10} | 10 — 10} 107,| 10 
4,669 Do. do, do, 6 % Oum. 2nd Pref. 10|;6% 16%} 6%! 24— 83 Th— one 
80,0002 do. 5 % Debs. No. 1 to 1,806 «. | 1080};5% 15% | 5 %|106 —109 (106 —109 ee 
1, 163. _ Western Union of U. B. Teleg., 7 % 1st Mort. Bonds oor 1000) 7 % 7 % 7% 106 —110 106 —110 eee eee 






















ELECTRICITY SUPPLY COMPANIES. 























P | | 
30,000 | Oharing Oross and Strand Blecty. Supply Tigi 5 | si 5% | 6% 12—13 |12—13 | 128 | 12% 
20,090 do. do. 44 % Cum. Pref. nes ww. | 6 — 64 6— 63 | of | 64 
26,000 *Oneleen Blectricity ity Sepp, Led, Ord., Nos. 1 to 10,277... 5 | 5 % 5% | 5%, 103— 102 | 103— 102 104 | 10%, 
60,000 Do, % Deb. Stock Red. ... Stock! oe =| 44% | 44% 110 —113 HO —B18 | ke | we 
40,000 | Oity of London “Bico.Lighty, Oo., .Ord, 40,001—80,000 10 5% |5% | 7% 25 — 26 25— 26 | 254 | 25 : 
10,000 | Do. do. Prov. Certs, By ices we =| 24 — 25 24 — 25 244 | 24} 
40,000, - Do, do. 6 % Oum. Pref, 1 to 40,000 10'6% |6% | 6% 17 — 18 17 — 18 Dy; a eee 
490,000 | Do. 5 % Deb. Stock, —_: (iss. at £115) all paid) ...'5% |5% | 5%131 —136 (181 —1386 | .. | oe 
22,475 oe of mee Brash Prov. E . Litd., Ord. — 10 | se ml | nil | 128— 134 | 128— 13} 137, | 12 
20,000 do. 6% Pref., 40,001—6),000 10, .. |6% | 6% 16§— 16 154— 16 1544; 154 
10,000 Hote fo Hous Elec. _— Supply, Ord., 101 to 10, 100° (Se me es 9— 9% 9— 98 | ee 
10, 7% Cum. Pref. ... Sil. ces ae, .- | 102—113 | 103—113 | 11 et 
49,900 —z- Electric Supply, Ltd., 101 to 50,000 | 10';83%);4% | 5% 18—19 183—19 | 18%, 184 
12,500 Ord., 50,001—62,500, iss. at £2 <i ee ie | eee a 17 — 18 17—18 | ... ea 
220,000: . 44% ‘first mortgage debenture stock .. soe | vee | 44% | 44% 44% 118 —122 119 —123 |: 1214 a 
6,452 Notting Hill Riots Ligh . Oo., Ltd. 10 1%/|2% | 4% 15—16 15 — 16 1544; 153 
19,980 |*8*. Jamea’s & Pall Mall Blec. ght Oo., Lta., ‘Ord.,101-20,080 5 | 68% | 72% | 104% 16 — 17 16 — 17 ees ae 
20,000 | : Do, do. tLe th lla 5|7% 17% ¥ So Boe oe, a er ae 
52,000 Do, do. 4°55 Deb. stock Red. Stock; ... ae —106 (103 —106 | ee oe 
67.900 | Westminster Blectri~ Bupvly Corp.. Ord. 101 to 68,900 .. 5 5% 17% 9 “9%| “a 154 | 144— 154 153 | 143 
5 * Subject to Founder's Shares, + Quotations on Liverpool Stock Exchange. 
1 Unless otherwise stated all shares are fully paid. 1 Dividends paid in deterred share wartants, profits being used as.capital, 






§ Dividends marked § are for a year consisting of the latter part of one year and the first part of_the next, 
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SHARE LIST OF ELEOTRIOAL COMPANIES — Oontoued. 





ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 























Stock Closing Closing Business done 
Prese or Dividends for during week 
— MAME. Share.| the last three years. ayy Se oot, ome 
t t. 13th, 1897, 
1894, | 1895. 1896, Highert| Lowest 
20,000 | British Electric Traction _... sos = OM Ga aaa o. | 13 — 184 | 122— 13} 135,| 134 
90,000 | Brush Elecl. Enging. Oo., Ord., 1 to 90,000... ae oof 8 /'34% saa 1— ij fc lis 1}, 
,000 Do. do, Non-cum. 6 % Pref., 1 to 90,000; 2/3%| ... see 1@— 1g 1j— 2 133 1}} 
125,000/7 Do. do, 44 % Perp. Deb. Stock ... ee. [Stock] 44% | ... we» |L08 —107 108 —107 oe ee 
76,770 Do. do. 44% 2nd Deb. Stock Red. ... |Stock! ... ‘ = 96 — 100 | 296 —100 ne ee 
19,126 | Central London Railway, Ord. Shares es ae Pe ek ee es = 9#— 10} 9#— 10} 104 10 
143,106 Do. do. do. £6 paid i... oes || PRL ees oss ee 53— 5g— 5H] 58 
58,830 Do. do. Pref. half-shares £1 pd. galls eee oes eas “3 1j— 17 1j— 17 Ae th, 
61,777 Do. do. Def. do. £5pd. ae eee = <a aa 4i— 43 4j— ne wee 
630,0007| City and South London Railway sia ae . [Stock) 18% /1y%% 1%%| 69 — 71 69 — 71 704 704 
28,180 | Orompton & Oo., Litd., 7 % Oum. Pref Bhares, 1 to 28,180 5 | ai nil eee li— 2 14— 2 eae ae: 
a0.ges | { Boye & Bwan United Mico, Let, 14d," A" ches, 370 1) 5) 5% | 5% | 5i%] S—- 9 | — M8 
¥ 
17,189 Do. do. do, “A” Shares 01—017,139 5)/5% |5% | 54%) 4— 5 4— 5 ee 
116°000 Electric Oonstraction, Ltd., 1 to 110,000 ... as ae 2| nd 1|5% 1] 6%] 2— 23 2— 2} 23 2,1, 
16,343 : do. 7 % Oum. Pref., 1 to 16,343... 2\|7% 7% | 7%| 3k— 98 34— 38 33%;| 34 
91,195 Elmore’s Patent Oop. 9 Ltd., 1 to 70,000 eee oe 2 nil eee eee g— g g— i eee eee 
67,275 | Blmore’s Wire Mfg., » 1 to 69,885, issued atl pm. .. 2| nil eve ae f— § §— § 
9,6007| Greenwood & , Ltd, Oum. Pref., 1 to 9,608 . 10 | niz {108% | ... 9—11 9— 11 cette 
12,500 | Henley’s (W. T.) ph Works, Ltd. Ord. ... 10;6% |8% |10 %| 19 — 20 19 — 20 194 
3,000 do. 0. ae 10|7% |7% | 7 %}| 184— 194 | 18§— 194 aes 
50,000 Do. do. do, Mort. Deb. Btock |Stock} ... | 44% | 44%/109 —114 110 —115 1134 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd: ... | 10 10% |L0 % | 10 %| 214— 224 | 214— 223 ie 
300,000 Do. do. do. 4% 1st Mort. Debs, | 100/ ... sae .- |108 —107 |103 —107 
87,500 -—_ * Overhead Railway, Ord. eee eee eee eee 10 14% 23% 23% 118 = 113 113-— 114 
10,000 { le do. Pref., £10 paid eee eee 10 5 % 5 % 5 % 16 — 164 16 =— 164 soe eee 
87,850 | Telegraph Oonstn. and Maintce., Ltd. aS ose oo | 12 (20 % |15 % | 15 %| 36 — 39 36 — 39 38 364 
150,000 Do. do. do. 5 % Bonds, red. 1899 | 100/5% |5% | 5%|102 —105 102 —105 ee ee 
54,0007) Waterloo and Oity Railway, Nos. 1 to 54,000 ans oe | 10] ov tee oo | 12f— 183 | 124— 18 134 | 123 

















Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


@ Last dividend paid was 50°), tor 1890, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 





Crompron & Co.—The dividends paid on the ordinary shares (which have not a Stock Hxchange quotation), are as follows : 1892—0°/,§; 1891—7°/,§ 1teve—8°/.. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply Oompany, Ordinary of £5 (£4 paid), 72, 
£5 (fully paid) 93. 
Electric Oonstraction Oorporation, 6 % Debentures, 104—106. 
House-to-House Oompany, 44% Debentares of £100, 109—111. 
* From Birmingham Share List. 


d Knightsbridge Electric Ligh Oompany, Limited 
we Onleony thdens £5 (fully paid) rere reg Sees Oumu- 
saa ie £5 (fully paid), 8—84. - Dividend, 1896, on Ordinary 


London Electric Sapply £5 Ordinary, 2—2}. 
Yorkshire House-to-House ity Company, £5 Ordinary Shares 
fally paid, 8—84. Dividend for 1896—6 %. 


Bank rate of discount 2 per cent. (May 13th, 1897). 








TRAMWAY WHEELS, AXLES AND RAIL 
JOINTS. 





Two fair samples of the kind of sound practical paper 
generally offered to engineering society meetings in the 
United States are to be seen in the report of the last assembly 
of the New York State Street Railway Association. Mr. 
F. D. Russell took as his theme the subject of “Street Car 
Wheels,” and Mr. C. Loomis Allen discussed “ Low Joints 
and How to Prevent Them.” Both these papers are evidently 
the work of men who speak from experience, and although 
their experience in certain directions may not have been just 
such as would guide us substantially in this country, it is 
yet worth noting and remembering. 

Mr. Russell shows how car wheels have developed in 
company with all the other parts and features of a car that 
require alteration when electric working is adopted, and 
states that the weight (and strength) of wheels has increased 
from 250 lbs. through intermediate stages to as much as 
400 lbs., with eight spokes, and a diameter of 33 inches on 
24 inch tread. 

This increase is, of course, largely due to the greater 
capacity of motors; thus the following table shows some of the 
changes in motors, axles and wheels, during the past 10 years. 


Motors. Wheels, &c. 


Year. - 
1am, 


Nom. Actual Weight. Diam. Weight. Tread. 
H.P. AP. Lbs. Inches. Lbs. ofaxle. Inches. 
Inches. 
15 23 1,700 30 255 33 

1888 { 20 802.200 83300 ai is 
35 to 2,100 to 30 325 3? to 2} to 

18 7 4 

O71 60 2400 33 400 4 24 





It is extremely interesting to note the enormous advance 
in motor capacity shown by this table, the 50 H.P. of to-day 
weighing but little, if any, more than the 15 H.P. of 10 
years ago. It is not, therefore, a mere matter of greater 
weight that has necessitated heavier car wheels ; for in com- 
parison with the output, motors are far lighter now than they 
used to be. Mr. Russell’s own words are worth reproducing 
in this connection. He says :—“I do not wish to be under- 
stood that mere weight is in any sense desirable. ‘The lighter 
the wheel, in fact, the lighter the whole equipment within 
limits, the better it is for the road-bed. The service is bad 
enough for the tracks as it is, without adding any more 
weight than is absolutely necessary. There is a great deal in 
the manufacture of a wheel besides the mere question of 
weight. The question of the pattern, the careful apportion- 
ment of all parts to obviate strain in cooling, the mixtare and 
treatment of the iron, as well as the annealing of the wheels, 
not to mention the number of minor things, which have to be 
watched carefully, all these must be combined to produce 4 
thoroughly reliable wheel. There are two factors which try 
the very withers of cast-iron wheels. One is the twist or 
torsional strain as the motor drives the wheel, and the other 
is the heating of the periphery of the wheel from the friction 
generated by high speed, or continued application of the 
brakes. This latter, I firmly believe, is the hardest part of 
the service required of a motor wheel, because it tends to 
expand the rim, and set up a severe strain where the arms, 
which remain cool, unite with the rim.” 

He concludes this brief, but valuable, paper with a sugges- 
tion that ought to have speedy adoption. Electric car truck 
makers appear to be all at sixes and sevens in to the 
axles, the lengths of which vary in a most troublesome 
manner, and the tramway manager who is responsible for 
lines on which different tracks are running will not have an 
easy time of it in the repair shops. 
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Mr. Russell, therefore, advocates the standardisation of 
axles to at least the same extent as that now attained by car 
wheels in regard to diameter, flange, and tread. The 
following lengths of axle were found in the trucks of six 
makers only: 6 feet 3 inches; 6 feet 43 inches; 6 feet 
63 inches; 6 feet 5 inches; 6 feet 5 inches and 6 feet 
6 inches ; 6 feet 5} inches ; 6 feet 54 inches. With varia- 
tions in tread or gauge, of course, the axle lengths will again 
change. 

Seeing that axles, journals, brasses, and boxes were all long 
ago standardised for steam railroad work, as with most of the 
details in car building, Mr. Russell does not see why the same 
good end may not be attained in tramway work, and we 
heartily agree with him. 

The paper on “ Low Joints,” by Mr. Allen, is chiefly re- 
markable for two things. First, a tramway company in the 
United States, in reconstructing for electric traction, is 
allowed to run upon a practically worn out line for nearly 
five years, until the sewers, water and gas mains, <c., are all 
put into the streets, since a more permanent line construc- 
tion would have to come up again almost every year at enor- 
mous cost. Secondly, Mr. Allen shows throughout the 
importance of rail support from end to end, yet appears con- 
tented with wooden cross-ties (plenty of them it is true) and 
long joint plates. : 

Now it is almost axiomatic that—especially for electric 
traction, with its great weights and high speed—the rails 
cannot be on too solid or continuous a foundation, with 
plenty of bearing surface. 

If wooden sleepers are cheap, let them be longitudinals, 
with cross-ties at the joints; but the ordinary railroad system 
of cross sleepering a line is of no use for electric tramways, 
and will, in the opinion of many, be soon discarded on rail- 
roads. A suspended joint is an abomination, and Mr. Allen 
is wise in rejecting it with a 3-foot joint plate ;°,th thick. 

He advocates broken joint laying very strongly, on the 
supposition that a bump at one bad joint will tend to create 
a bump at a good one when laid opposite, and he is not so far 
wrong either. The influence of bad example filters down- 
wards even to tram rails, especially when one potentially 
weak spot comes exactly opposite an actively bad one. Two 
extracts from Mr. Allen’s paper will serve to point the moral 
of this brief extract :—‘ Sixty foot rails, he says, have cut 
the joint question in two.” Also: “The support of the rails 
along the entire length is just as important as for the rail to 
be well supported at the joints. The greater the number of 
lineal Ba. of tie-bearing supporting the rails when the 
ties are well ballasted and tamped, the longer the life of the 
track stracture. To give good support to the rails, ties should 
be placed as close together as it is possible to do so, and yet 
give room to properly tamp with the tamping bars the ballast 
supporting the ties.” 

The only corollary to this would appear to be the use of 
continuous ties, if ties are not considered to be out of date 
in comparison with concrete. 








BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE.—_TORONTO, 1897. 


ON THE RELATIONS BETWEEN ARC CURVES AND 
CRATER RATIOS WITH CORED POSITIVE CARBONS.* 
By Hertua AyYRTON. 

WHEN an arc is burning between a solid negative carbon and a 


positive of given diameter, the P.D. between the carbons varies 
according as the positive carbon is cored or solid. 


WHEN THE LENGTH OF THE ARC IS KEPT CONSTANT. 


1, The P.D. is in all cases higher with the solid than with the 
cored carbon. 

2. With a solid carbon the P.D. continually diminishes as the 
current increases; with a cored carbon the P.D. eitner diminishes 
much less than with a solid carbon, or remains constant for all 
currents above a given value, or actually increases with the current 
after falling to minimum. 


Wits a Constant CURRENT. 


1. The P.D. is always higher with solid carbons than with a cored 
positive carbon, but the difference between the two diminishes as the 
arc ivcreaces in length. 





* Abstract of a paper read before the British Association at Toronto. 





2. The rate of c of P.D. with change of length is constant 
with solid carbons, but diminishes as the length of the arc increases 
with a cored positive carbon. 

3. This rate of change becomes smaller and more nearly constant 
for all lengths of arc as the value of the constant current increases. 

4. The P.D. corresponding with length of arc 0 diminishes as the 
current increases with solid carbons, but increases with the current 
with a cored positive carbon. 

These differences can all be accounted for on the hypothesis that 
with a given solid negative carbon and a positive of a given diameter 
the P.D. required to send a given current through a fixed length of arc 
depends principally, if not entirely, on the nature of the surface of the 
crater being greater or less according as the carbon of which this sur- 
face is composed is harder or softer. 

By the term area of the crater is meant the area of the mouth of 
the crater, or, still more accurately, the plane area of that region of 
the end of the positive carbon which is sharply cut off from the rest 
by its peculiar brilliance and whiteness. The area of the soft carbon 
in the surface of the crater is taken to be the projection on the mouth 
of the crater of that area of the crater that is composed of soft 
carbon, and the proportion of soft carbon in the surface of the 
crater is measured by the ratio of the area of the soft carbon to the 
total area of the crater. This ratio for each current and length of 
arc will be called its “ soft crater ratio.” 

The ratio of the area of the hard carbon in the surface of the 
crater to the area of the crater will be called the “ hard crater ratio.” 


AREA OF Constant LENGTH. 


The area of the crater is known to increase as the current increases. 
With a constant length of arc, therefore, when the current is very 
small the whole of the crater will be in the core, as the current 
increses some hard carbon will be embraced by the crater, and the 
P.D. will therefore, by the hypothesis, be higher than if the whole 
crater were of soft carbon. The larger the current the greater will 
be the area of the crater, and consequently the greater will be the 
amount of hard carbon in its surface; hence, by the hypothesis, the 
difference between the actual P.D. and what the P.D. would be if 
the whole carbon were as soft as the core must increase as the current 
increases, until in some cases the P.D. with the cored carbon, after 
reaching a minimum, would actually rise as the current increased, as 
it is found experimentally to do. 


Constant CURRENTS. 


It has not hitherto been known how the area of the crater varied 
with the length of the arc. Hence a very good way of testing the 
accuracy of my hypothesis suggested itself. The hypothesis was used 
in conjunction with the curves connecting P.D. with length of arc 
for constant currents, to determine what should be the form of the 
curves connecting the area of the crater with the length of the arc 
when the current was constant. If the result were the same as that 
obtained from actual measurements of the crater, the presumption 
would be that the hypothesis was correct. The comparison was 
made with very satisfactory results, the form of the curves being 
exactly the same in both cases. 

From the hypothesis and the curves connecting P.D. and length of 
arc for constant currents it was deduced that— 

1. When a cored positive carbon is used and a constant current is 
flowing the area of the crater must increase as the length of the are 
increases, 

2. The change that takes place in the ratio of the soft carbon to the 
total amount of carbon in the surface of the crater with a given change 
of length must diminish as the arc increases in length. 

3. The change that takes place in the ratio of the soft carbon to the 
total amount of carbon in the surface of the crater with a given change 
of length must be smaller, and the rate of change must become more 
nearly constant for all lengths of arc as the value of the constant current 
increases. 

Remembering that the ratio of the area of soft carbon to the area 
of the crater is called the “ soft crater ratio,” these three conditions 
may be put thus— 

1. With a cored positive carbon, and with a constant current 
flowing, the area of the crater must increase, and consequently the 
soft crater ratio must diminish as the.length of the arc increases. 

2. The change of soft crater ratio with change of length must 
diminish as the length of the arc increases. 

3. The change of soft crater ratio with change of length must be 
the smaller, and the rate of change must become the more nearly 
constant the larger the current. 

To test the accuracy of these conclusion, and therefore of the 
hypothesis upon which they were founded, measurements of the 
crater, made on the enlarged image of the arc in 1893, were used. 
It was found that straight line laws were obtained in two ways: 
(1) by plotting the P.D. for each length of arc, with the correspond- 
ing area of the crater with various constant currents; (2) by plotting 
the current with the corresponding area of the crater with various 
constant lengths of arc. From these two sets of straight lines cor- 
rected areas of crater were obtained, from which the laws connecting 
the area of the crater and the soft crater ratio with the length of the 
arc could be seen more clearly than with the uncorrected areas of 
crater. 

These laws were found to be exactly what had been predicted. It 
was found that with a cored positive and solid negative carbon, and 
with a constant current flowing: 

1. The area of the crater did increase, and consequently the soft 
crater ratio diminished as the length of the arc increased. 

2. The change of soft crater ratio with a given change of length 
did diminish as the length of the arc increased ; and 

3. The change of soft crater ratio with a given change of length 
was smaller, and the rate of change was more nearly constant the 
larger the current, 
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From the parallel straight lines connecting the area of the crater 
with the current for constant lengths of arc three facts were 
deduced, viz. (1) that with constant lengths of arc the area of the 
crater, minus a constant depending on the length of the arc, is pro- 
portional tc the current. 

2. That the change of area of crater with a given change of length 
of arc is independent of the value of. the current flowing. 

3. That the change of area of crater with a given change of current 
is independent of the length of the arc. 








STEAM ENGINES FOR ELECTRIC LIGHT- 


ING PURPOSES.* 


By JOHN DAVIDSON. 





Tue title of this paper includes all steam engines in use for gene- 
rating electricity for lighting p , but it would be more than I 
could possibly do now to deal with one class of engine only, and do 
that thoroughly, so I intend to confine my remarks generally to a 
few of the main features of high speed steam engines, and to men- 
— a few of the difficulties met with in satisfactorily designing 
them. 

Although several excellent papers on this subject have been read 

before the mechanical and electrical institutions of this country 
during the last 12 months, some of which have appeared in the 
technical papers, I hope that what little I shall have to say, which 
will rs ly of a practical nature, will not be out of place here 
to-night. 
When electric lighting first began to make any headway, the only 
engines then in use which could be used for this purpose were of the 
slow speed type, but since then there has been a great demand for 
engines which will run at high rotational speeds. This seemingly 
small difference—namely, the increase in the number of revolutions 
per minute, has caused much alteration to be made in the general 
proportions of the engines. 

I do not mean to infer that the only engines now in use for elec- 
tric lighting are of the high speed type, because at the present time 
many slow speed engines are used, and are even now being manufac- 
tured for driving dynamos, but the tendency has been, especially for 
small installations, to do away with all intermediate ing, such as 
belts and ropes, and to couple the engines direct to the seine. 

This arrangement makes a very compact plant, taking up much less 
room than when driven by ropes or belts, as the engine and machine 
can be placed quite close together, in fact on the same base plate, and 
as the engine has to give out less power per revolution, and run a 
great many more per minute, a much smaller engine is required. 
This again reduces the > taken up by the plant, and also what is 
often more important reduces the cost of the engine. 

What was wanted was an engine which would run at high 


rotational speeds for long periods without heating or knocking, - 


without excessive vibration, and with very little variation in speed 
from no load to full load also with very little momentary variation in 
speed with sudden changes of load, and at the same time to be 
economical, 

I will speak of these conditions under the following heads :— 

1, High rotational speeds and its effect on the bearings, &c. 

2. Mechanical efficiency. 


3. Governing. 

4, Economy. 

With the increase of rotational first the stroke was 
shortened to keep down the piston , and we find that large slow 


— long-stroke engines have a piston equal to and often greater 
than the so-called short stroke high speed engines, as for example, an 
engine of 5 foot stroke making 55 revolutions per minute an 
average piston speed of 550 feet per minute, while an engine 9-inch 
stroke making 360 revolutions per minute has an average piston 
speed of 540 feet per minute. 

But shortening the stroke was not the only alteration made, or that 
it was found necessary to make, as with the increase of revolutions 
the number of reversals of pressure on the crank pin, crosshead pin, 
and bearings, is also increased causing the oil to be forced out easily 
from their surfaces and consequently comes knocking, as the time 
during which the oil can spread itself over a bearing of a high speed 
engine is only a small portion of asecond. Toremedy this the size of 
crank pins and bearings were increased so as to reduce the pressure per 
unit of area especially the crank pin. With the increased surface the 
oil is not so easily squeezed out when the pressure comes on it, and so 
prevents knocking. With the object of reducing the pressure on the 
main bearings, many engineers build two cylinders side by side engines 
with their cranks opposite, thus one crank acting in the opposite 
direction to the other relieves the pressure on the main bearings. 
This, of course, is slso a simple way of balancing the reciprocating 
parts of a two-cylinder engine running at a moderate speed as one 
engine balances the other, but at very high speeds the couple ret up 
is something considerable, and it is found to balance each 
engine on its own crank or in some way equivalent to that. Then 
again the crosshead slippers of these engines were also made greater 
in area, so that pressure would not be sufficient to squeeze out the 
lubricant, thus ensuring the slipper sliding on a film of oil. 

Now as these engines have to run for long periods of time without 
stopping, all the bearings, crosshead pins, crank pins, and slides must 


* Paper read before the Salford Science Students’ Association at 
the Royal Technical Institute, Salford. 





be kept constantly supplied with oil, and as this is a most important 
feature, I will deal with it somewhat in detail. 

In most engines all the bearings, etc., are automatically lubricated 
while the engine is running, so the engine is not altogether Sent 
upon the attendant when it has had its daily supply of oil. For the 
lubrication of the main bearings, the slides, crosshead pin, &., the 

neral way sdopted is to lead a pipe to each of these working sur- 

faces.. From one main oil box, which is kept full of oil by a pump 
for that purpose worked from an eccentric on the — shaft or by 
other suitable means. Each pipe being arranged with an adjustable 
sight feed so that the amount of oil going to each joint can be seen at 


a glance. 

The crank pin has always been a difficult heosing to oil, and an 
innumerable amount of devices have been arranged for that purpose 
by different engine builders. F 

In vertical engines a very common method is to place an oil cup 
on the end of the cross head pin, this being the most convenient place 
to drop oil into it, and from this cup to lead a pipe down the side of 
the connecting rod to the crank pin. The oil can then be dropped 
from a pipe wrought from the main oil box into this cup, and the 
crauk pin kept well supplied with oil while the engine is running. 

A very neat and effective arrangement is to use a centrifugal oiler. 
This consists of a circular ring trough, fixed by the side of the crank 
(see diagram 1). Into the inner side of this ring is fed the oil which 




















Fig. 1. 


is then led by means of a pipe along which it travels by its centri- 
fugal force to the crank pin. In connection with crank pin oilers, I 
must mention one very ingenious arrangement, namely, Lindley’s 
patent centrifugal oiler. In this oiler the oil is led from the centri- 
fugal oiler, a, to a flat cut nearly across the crank pin. There is one 
portion of a crank pin which never gets any pressure transmitted to 
it from the connecting rod brasses in a double acting engine, and it is 
in this position that the flat is cut. One edge, namely, the trailing 
edge, is well rounded so as to spread the oil over the pin. The flat 
distributes oil to each half of the bearing, just before the pressure 
comes on that part, the oil in the cayity being slightly under pres- 
sure due to centrifugal force. This prevents knocking at the big end 
even when the brasses are slightly worn. 

There is another quite distinct system of lubrication in use mostly 
for very high speed engines, namely, forced lubrication, or lubrication 
of the various bearings and joints by oil under considerable pressure. 
Being from about 15 lbs. to 20 Ibs. per square inch. This method of 
lubrication has very recently been fully explained by Mr. Morcom in 
hisexcellent paper on “ High Speed Self-Lubricating Engines,” read 
before the Institution of Mechanical Engineers. I will just give you 
a short description of the arrangement. 

The oil is first drawn from a sump in which it is strained, by the 
pump B, see fig. 2, and then delivered to each of the main bearings by a 














Fia. 2, 


pipe as shown atc, In the middls of each bearing an annular groove 
is cut, and it is into this groove that the oil is admitted, and so dis- 
tributed all round the bearing, keeping it constantly covered, and by 
this means the shaft can hardly ever come in direct contact with the 
brasses, simply floating in oil. To oil the crank pins a hole is drilled 
through the web as shown, and through this the oil passes from the 
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annular groove in the brass to the pin. From this bearing a pipe is 
led up the side of the connecting rod to oil the cross-head pin, and 
then again through a hole in the cross-head to oil the slides. 

In this way every bearing and pin on the engine is lubricated by 
oil under pressure so long as the engine is running. 

One great advantage of this system of oiling is that every time 
the pressure on the bearings is relieved the oil is there, under pres- 
sure, ready to spread itself over the surface, so that when the 

ressure again comes on the bearing the brass and shaft are separated 
. a film of oil, reducing the friction, and consequently the wear, to 
a minimum. 
MecuanicaL EFFICIENCY. 


With the enormous increase in the size of crankshaft bearings and 
pins, one would eee | think that the mechanical efficiency would 
accordingly be di , but with the excellent provisions made for 
lubrication, a v high mechanical efficiency is maintained. A 
Belliss woetade ; Aes speed self-lubricating engine, tested by Prof. 
Kennedy, gave the enormously high brake efficiency of 96°3 per cent. 
at full load. This, of course, is an extreme case, which seems very 
near perfection, but an average of from 90 to 92 per cent. can be 
easily obtained in this class of engine, so evidently high speed short 
stroke engines made of suitable proportions will give a mechanical 
efficiency quite equal to slow speed long stroke engines. 

GOVERNING. 

The question of governing engines for electric lighting is one of 
the utmost importance, and in which it is necessary — should 
be almost perfect, perfection of course can never be obtained. 

In engines for ordinary pu of driving a little variation in 
speed is often not very serious, but for lighting purposes engines are 
often required to govern to within 1 per cent. variation from no load 
to full-load and also to be able to take up very sudden changes of load 
without much momentary variation in Sete | This means that the 
governor must be very sensitive and yet have sufficient stability for 
the engine to run with any load very — oder without any 
periodic c' in speed w running on the same 

Of the ranch of governing, throttling, or constant cut off with 
variable initial pressure and expansive governing, or constant initial 
pressure with a variable cut off, I think it is generally accepted that 
the latter is the best, both as regards economy in steam consumption 
and perfection in regulation of speed, although a great deal may be 
said in favour of throttling, ially under certain conditions of 
working in which the efficiency of the expansive governor is very 
little over that of the throttle. Suppose you want to design an 
engine to work most economically at some load less than full load, as 
is very often the case for lighting having such varying loads to deal 
with, then the expansive governor would be the best for economy, 
for with the throttle the most economical load, or when no throttling 
takes place, would have to be full load, unless some adjustable cut 
off worked by hand be fitted to the engine. At light load, 
no doubt, the throttle governor will have the advantage; as with the 
expansive governor at early cut offs, there is a great range of 
temperature, but from light to full load the expansive governor will 
be the most economical. 

Variations in which the governor has to control the speed may take 


place. 
1, By gradual change of load or by alterations of the steam 


pressure. 
2. By sudden change of load. 


For a gradual change of load little can be said in favour of either 
type of governor with regard to its power to control the speed as 
each can be made to give a very variation, except at no load 
or very light loads when, what can be said is in favour of the 





























expansive governor which increases the —enies of the exhaust 
steam in the cylinder as the load decreases thus at the out position 
of the governor if the valve was a bit leaky, what steam did get 
passed and fill the clearance spaces could not do much as on the 
return stroke the compression takes almost all the area from the 
indicator card, see fig. 3, leaving very little power to cause the 
engine to run away. With the throttle governor if the throttle valve 
is leaky the leak passes steam up to the point of cut-off of the 
cylinder valve, and as the compression is never altered with no load 
it takes very little leakage to cause the engine to race. See fig. 4. 
- (To be continued.) 


TRAMWAY ORDERS. 





THE report by the Board of Trade of their proceedings under the 
Tramways Act, 1870, states that the number of applications to the 
Board of Trade for provisional orders under the Tramways Act, 1870, 
made in December, 1896, was 19, viz.: Blackpool Corporation ; 
Cardiff extensions; Carlisle; Great Grimsby St. extensions; Great 
Yarmouth and District; Huddersfield Corporation; a 
Bootle, and Litherland; Manchester Carriage and Tramwsys Com- 
pany; Manchester Corporation; Middlesbrough, Stockton-on-Tees, 
and Thornaby; Morecambe Urban District Council; Moss Side 
Urban District Council; Penarth; Perth and district (extensions) ; 
Stirling and Bridge of Allan; Withington Urban District Council ; 
Worcester ; Yarmouth and Gorleston (extension) ; York. 

With the exception of the Liverpool, Bootle, and Litherland, and 
the York applications, which related to the use of electrical or 
mechanical power on existing tramways, the Orders contained powers 
for the construction of new lines. The length of such 
tramways was 28 miles 69 chains of double live, and 43 miles 
54 chains of single line, and the estimated cost of construction was 
£434,228. Four of the schemes related to new systems, and thirteen 
were extensions of existing lines. Four applications were not pro- 
ceeded with by the promoters, for want of the consents of the local 
and road authorities, viz., Cardiff Extensions, Great Yarmouth and 
District, Penarth, and Worcester; a fifth, the Li 1 application, 
was withdrawn by the promoters; and the Carlisle Order, although 
granted by the Board of Trade, could not be proceeded with owing 
to a non-compliance with the Act. In the remaining cases, thirteen 
in number, Provisional Orders were made by the Board of Trade, and 
submitted to Parliament for confirmation. 

The routes of the proposed lines were in every case inspected by 
Major Sir Francis Marindin, R.E., K.C.M.G., one of the inspecting 
officers of the department; and in no case was it necessary to dis- 
pense with the consent of any local or road authority. Three Bills to 
confirm the tramway provisional orders were introduced in the 
House of Lords on the 3rd May. The Huddersfield Corporation 
Order, in the Tramways Orders Confirmation (No. 2) Bill, was 
—« against in the House of Lords by the London and North 

estern Railway Company, but the was withdrawn on 
terms being arranged between the railway company and the pro- 
moters of the order. A petition was also lodged in the same House 
against the Middlesbrough, Stocton-on-Tees, and Thornaby order, in 
the Tramways Orders Confirmation (No. 3) Bill, by the Corporation 
of Middlesbrough, but the petitioners failed to ap before the 
Select Committee in support of their objection. The Bills were 
then passed without further opposition. 

The three Bills received Royal Assent on the 6th August. 








GLASGOW TELEPHONE INQUIRY 


Firre Day’s Evipence (OctoBzR 2sp). 
(Continued from page 471.) 


Mr. ALFRED Rosiine Bennett, examined by Mr. Satvusmn, said 
he was a member of the Institute of Engineers, and he had held the 
position of electrical engineer to the States of Guernsey. He was 
the author of a book on the “ Telephone Systems of the Continent of 
Europe.” He had visited France, Belgium, Holland, Luxembourg, 
Switzerland, various parts of Germany, including Saxony, and Berlin 
and Denmark, Sweden and Norway. He had very many 
exchange systems. He had made a special effort to provide efficient 
telephonic communication at rates which were lower than those which 
were charged in this country. It was his opinion that the benefits of 
telephonic communication should be more widely diffused than at 
present. That could be accomplished by charging lesser rates than 
were charged in this country at present. That fact bad been proved 
in foreign countries on many occasions. The annual rate charged to 
subscribers in Norway was £2 10s. per instrument. It was impos- 
sible to lay down a general rule for the Norwegian telephones. In 
some instances the annual subscription of £3 or £4 covered every- 
thing; in other cases the subscribers were expected to pay for their 
own instruments. But there were inclusive rates of from £3 to £4 
per annum. Stockholm had a population of 255,000, and he was in- 
ormed that there were 12,517 telephone subscribers in the city. 

If Glasgow had the same number of subscribers to the telephone, 
how would it work out ?—There would be about 50,000 telephones in 
Glasgow instead of the 5,000 or 6,000 they have at present. The 
company in questicn had paid 54 per cent. for 1896, and for many 

ears previously. It had the standard dividend, and they had 
es adding to reserve all the time. The company was partly owned 
and managed by the Town Council of Christiania. When he was last 
there he found that the single-wire system was being gradually 
changed to a metallic circuit. He had over the wires in 
Christiania with very satisfactory results. The answer obtained from 
the exchange was generally prompt, and tae hearing certainly good. 
In Trondjhem the system was practically entirely owned by the Cor- 
poration. There were only 30,000 inhabitants, and there were 800 
subscribers. For a distance not exceeding a kilometre and a half the 
charge was £3 6s. 74d. for the first instrument, £2 13s. 3d. for the 
next, and £1 13s. 4d. for private houses. Exchanges were owned by 
the municipality at Amsterdam, Rotterdam and Arnhem. 

In your opinion does the rate charged at a _ like Stockholm 
enable one to form a good idea of what it should be in Glasgow ?— 
Yes; I have always regarded it in that light. In 1892 he prepared 

























































































































ta 
Santen 


bibciehdlibdi 2 ae hae 


Spa: eoabbsins meatal ote ae 


St naa dant anette Liens OS 


Rese: 


we a iy i, HS 


Lae TRO SE PT 
ee aeneestnenaneeengenaadneans 


a eee 














522 THE ELECTRICAL: REVIEW. [vot 41. No. 1,088, Ocropmn 15, 1897. 





for the New Telephone Company an estimate for the construction of 
a system in various towns, including Glasgow. It was for an under- 
ground system, and the cost for Glasgow was £22 per subscriber. 
The cost of an underground system was less than any other, because 
one cable would carry many wires. If he were requested to design 
or construct the best possible speaking telephone exchange, regard- 
less of cost, he would put a metallic circuit overhead. He had pre- 


pared an estimate of the installation of an adequate service in~ 


Glasgow. His estimate provided for (metallic circuits) 6,150 sub- 
scribers in the city and suburbs, 200 subscribers’ lines. in outlying 
places in the telephone area, 50 call offices, 400 junction lines; 153 
junction lines to Glasgow Post Office, and 34 to outlying places—in 
all, 6,937. There would be provided wit instruments, and made 
ready for work, 4,950 subscribers in the city and suburbs. 200 sub- 
scribers in outlying places, and 50 call offices—in all, 5,200, leaving 
1,210 spare metallic circuits for the use of future subscribers. The 
revenue was estimated as follows:—5,200 instruments at a uniform 
charge over the Glasgow Post Office telephone area of £5 5s., amount- 
ing in all to £27,300; the call office receipts would be £250, giving a 
net revenue of £27,550; the working expenses would be about 
£25,668 5s. 7d., leaving a balance available as an additional reserve 
fund, £1,881 14s. 5d. The estimate included lines to Kirkintilloch 
and Kilsyth, with an exchange, Bearsden and Milngavie, Olydebank 
and Duntocher, Busby and Eaglesham, Cambuslang and Shettleston. 
Each place would possess a switch-room and junction wires connect- 
ing them with the Central Exchange in Glasgow. Altogether it 
would be a much more perfect system than the one at present in use 
in Glasgow, and the total cost would be £97,833, after allowing 10 
per cent., or £8,696, for contingencies. His scheme provided for 196 
operators in comparison with 161 employed by the National Tele- 
phone Company, and the girl operators would be paid 133. per week, 
against 9s. 4d. paid by the company. He was of opinion that the 


cost of the underground system was necessarily less than the over-. 


head system. Overhead wires required constant attention. They 
were subject to atmospheric disturbances, and consequently required 
far greater attention than underground wires, which were placed in a 
pipe or cover and were preserved from such influences. Everyone of 
the competing licenses had been bought up by the National Company 
or were obtained by them in some other way. In no case had the 
National Company been able—except by buying it up—to run a 
competing system to death. There was an exception to this in the 
case of the Post Office, which had to yield to the National Telephone 
Company, but he believed that had only happened in the smaller 
towns. He was of opinion that competition in the telephone system 
was desirable. His experience taught him that with competition 
there was'a very much higher circle of subscribers. A Municipal 
Exchange would speedily become the larger one, and the subscribers 
would desert the National Company for the larger system. 
If the National Telephone Company wished to start an under- 
ground system in Glasgow they might do so. Witness explained 
how the underground railways might be utilised for the purpose. 
Regarding the question of single or double wires, he thought that the 
infirmity of the single wire system might be made too much of. It 
depended not so.much upon the fact that two wires took the place of 
one, a8 upon the disposition of the wires and the way in which they 


were treated. A competent telephone engineer could dispose the - 


single wire system in such a way as would give a very good service. 
That had been done, and in such a way as to defeat a rival exchange 
constructed on the metallic wire system, when that exchange was 
badly constructed or badly managed. He admitted that in a town a 
good service was more easily given by the metallic circuit than by the 
single wire system. Witness was next examined regarding the 
equipment of the telephone system in Glasgow. The Bell receivers were 
of good construction, but the transmitter, known as the Blake trans- 
mitter, though very good in itself, was one which had done duty for 
a gocd many years. Better transmitters had in most telephonic 
administrations superseded the Blake. The inferior form of insula- 
tor which was used by the National Telephone Company in Glasgow 
was the cause of the overhearing of which subscribers so frequently 
complained. The great bulk of the cases of overhearing were due to 
leakage caused by bad insulation. But overhearing might also be 
produced by what was known as induction from wire to wire. This 
would produce overhearing when the wires were well insulated. 
Overhearing caused by induction might be observable in any weather 
in Glasgow; but in wet weather it would certainly be produced by 
bad insulators. Another fault was bad joints. It was necessary to 
make joints in the telephone lines, and if these joints were not 
soldered they sooner or later became loose, and the microphonic 
action caused by the wire touching the stay was reproduced in the 
loose joints. Another fault might be that the screws to which the 
wires were attached in the switch rooms were left loose, in which 
case microphonic contact might be caused. In a properly 
managed system there ought to be a regular inspection of the 
screws at the terminals. When the operators used the word 
“ Engaged” they did not, he apprehended, refer specifically to the 
person asked for, but frequently to the junction wire which it was 
necessary to use to get to the subscriber, whereas the subscriber 
imagined that she meant the person to whom he wanted to speak. 
He did not think the girls were negligent. His experience of 
telephone girls was that they were very attentive to their duties. 
The call wires in Glasgow were defective. 

This concluded the witness’s examination-in-chief, and the inquiry 
was afterwards adjourned. 


Srxta# Day’s Evipence. 


ALFRED Rostinc Bennett was recalled and cross-examined by 
Mr. Ung. He said the National Telephone Company professed to 
have a Ee system of single wire overhead in operation at Liver- 
pool. He did not mean to say that a single-wire system could ever 


be as effective as a metallic circuit.system. The National Telephone 
Company, with a single-wire system, had run off the Post Office with 
@ metallic system in Plymouth, Londonderry, and almost entirely in 
Leicester. The metallic circuit system was quite free from inductive 
influences. To prevent inductive influences, the subscribers’ wires on 
a aingle-wire system should not be more than three-quarters or a mile 
in length. That would mean a greater number of switch-rooms or 
exchanges, and if the various exchanges were linked together by the 
metallic circuit, speaking could be had over all the town by means of 
the. single-wire system without over-hearing from induction being 


experienced. To superimpose on a single-wire system, such as. that. 


in Glasgow, a metallic circuit system would cost considerably less 
than the sum he mentioned on Saturday of £90,000 odd. The difii- 
culty-of obtaining connection between subscribers rather pointed to 
some defect in the switc'.ing apparatus, or to some remissness in the 
management, If conversations were cut off before they were con- 
cluded, he would look to the switch-room for the locality of the defect. 
With the single or double-wire system, a subscriber might hear other 
voices coincident with the voice of the subscriber he proposed to 
speak to. On the single-wire system it would be due to induction 
with other subscribers’ wires, and that would bo due to dry weather. 
It might result from actual leakage of current from one subscriber's 


wire to another, which might occur in wet weather. Inthe arranging. 


of two wires in the metallic circuit, it was necessary to do it‘in such 
a way that they might be practically equidistant from any wire in 
which a disturbing influence existed. All the complaints might be 
cured except the one he had just mentioned, compatible with the re- 
tention of the single-wire sys‘em. To remedy the faults complained, 
of by the subscribers in Glasgow, he should overhaul the system 
entirely, and see that.the wires were properly spaced and drawn up, 
and that insulators were in proper order and clean. 'y, he 
would pat all overhead wires into the best possible condition, and he 
would devote very careful attention to the. apparatus in the switch-. 
room, and especially with the switch table. If this were.done, he 
would have no difficulty in giving a vastly superior service to that. 
which was said to exist in Glasgow at the preseat time. ; ; 
- Cross-examined by Mr. AsHeR: He was electrical engineer of the 
State of Guernsey. The.construction of a telephone system was 
expected to be commenced shortly there. He was in Paris and other 
towns in France in January, 1695, for several days. He was in 
Belgium, Holland, Luxembourg, Switzerland, and Germany in 1894, 
in Denmark and Sweden in 1892, and in Norway about the end of 
1895. He was managerin Scotland for the National Telephone Com- 
pany from 1883 to 1890, and ‘ie that time he entirely recon- 
structed the system at Aberdeen. He had laid down a large number 
of systems while in the National pueabene Company. The informa- 
tion he had with reference to the Dundee telephone system, so far as 
the financial results were concerned, was derived from the report of 
the meeting as it appeared in the newspapers. He considered they 
might fairly attribute the large extension of the telephone service to, 
the low rates and to the effici nt systems. He did not agree with the 
statement that the climatic conditions in Stockholm were altogether 
different from those in the United Kingdom. In the event of the 
Corporation asking his advice he should recommend them to lay out 
their exchange for at least 20,000 or 25,000 subscribers. But it had 
yet to be proved whether the people in Glasgow would take as kindly 
to the telephone as the people in Stockholm. He had made it clear 
that the estimate which he had prepared was designedly founded on 
a sirailar number of subscribers as existed in G w for the specific 
purpose of ascertaining the approximate cost of such a system as 
existed here. He did not believe that the cost for 25,000 subscribers 
would be five that he had given in for 5,000. It would be absolutely 
necessary to pre supports and culverts for a larger number of 
subscribers than was contemplated at first. If a new and complete 
system was to be laid down for 25,000 subscribers, he believed it would 
cost proportionally more than: for 5,000, but not materially so much 
in proportion. He did not know that the competition between the 
Government and the company in Stockholm caused inconvenience, 
and from the support which both systems received he would 
doubt it very much. The highest company rate was £51ls. He 
did not think there was any royalty paid to the State. There wasa 
class in which the subscribers were allowed. only 400 conversations 
annually, and they had to pay 1d. for each additional conversation. 
If, as some witnesses-had stated, the subscribers used their tele- 
phones upwards of 20 times a day, he would rather subscribe to the 
£5 11s. service, which covered unlimited conversations, than to the 
system which allowed only 400 conversations, or at the rate of five 
a day, and charged 1d. per additional conversation, which would 
amount to £5 18s., provided 18 conversations were had a day. Putting 
the royalties and the intercommunication together, that amounted 
in Stockholm to £8 28. 7d. per annum, but many subscribers svould 
not require the cross wire. The Stockholm area was larger than that 
in Glasgow. Switchboards were dearer in Sweden than in this 
country. A horizontal table was cheaper than a vertical table. In 
Stockholm the table was vertical, and in the estimate he had given 
in for the Corporation the table was horizontal. The table he put up 
in Manchester for the Mutual Telephone Company was the first 
horizontal one, and it gave great satisfaction. 

Looking to the returns submitted to the Select Committee where 
the telephone is in the hands of the State, where they haye all the 
facilities belonging to the State, can you say that the rates of the 
National Telephone Company are unreasonable?—Many are not 
mentioned, so that it is difficult to give an answer. I should like to 
say that it does not disprove any unreasonableness on the part of the 
a Telephone Company because there are cases where the rates 
are lower. 

The Commisstonzs : So far as that return goes, and compared with 
the States therein mentioned, are the rates of the National Telephone 
Company excessive or not?—I think they compare very Sowcemnlty 
with those of Germany, where the rate is £7 10s. per annum. I 
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they could be shown to be excessive on the return itself, as the return 
comprises the high rates and omits the low rates. It is not a fair 
return for the telephone rates. 

What countries are omitted ?—Denmark; where there are many 
low rates, and the telepLone is in the hands of a private company. 
The highest is in Copenhagen, where it is £8. 

Any other country omitted ?—The Grand Duchy of Luxembourg, 
where the rate is low, and Finland, where the rate is alsolow. The 
return was misleading for the purpose of comparison, because it in- 

cluded high rates and excluded low rates. 

By Mr. AsHER: The Mutual, in Manchester, gave a five-guines 
rate, and when he was manager of the National Telephone Company 
they gave a £5 rate in Dundee for the purpose of killing the local 
opposition. In the prospectus of the Mutual Company the price was 
to be £5 to every original shareholder, and £7 to others for the first 
mile, and an extra charge after that. In the scheme under considera- 
tion the price was five guineas, to include the Glasgow area. He 
recommended the Mutual directors to adopt a metallic circuit. Tne 
directors consulted simultaneously another expert, with whose name 
he was not familiar, and both prepared independent estimates. The 
directors also obtained estimates, as he believed, from a manufac- 
turer, and, as he understood, these estimates were submitted to several 
scientific men, who said they were ample. The Mutual Company 
commenced business on February 28th, 1891, with 170 subscribers, 
and the business was carried on till the end of April, 1895, but it was 
not then in the hands of the Mutual Company. He had little to do 
with that company after the National Telephone Company took it up. 
The Mutual Company was put into liquidation at the end of April, 
1895. The subscribers then numbered 1,349. Of these subscribers, 
119 paid £5, 709 paid £6, 20 paid £8, and 501 paid £10. As soon as 
the National Telephone Company obtained control, they raised the 
rate. The number of lines was 1,728. The figures in the accounts, 
brought up to October 31st, 1894, showed that the capital expendi- 
ture on Manchester and Bolton prior to that date was £60,870, which 
brought out an average cost per line of £35 4s. 11d., instead of the 
£14 mentioned in his estimates and certified by experts. Many 
expenses were incurred which were not contemplated. He was 
manager of the Mutual Company so long as it had an independent 
existence. He advised the company to lay out and erect the exchange 
in Manchester, and throughout he acted as general manager. The 
system was not worked at a loss for the first two years, and during 
that period the revenue was sufficient to provide interest, expenses, 
and the other ordinary annual charges. Provision was made 
in the accounts for a sinking fund for the reduction of capital, 
on the theory of the license coming to an end in 1911. When the 
company started in Manchester they had no reason to complain of 
the terms on which they obtained way-leaves. The plant of the 
Mutual was in many respects absolutely as that used by the National 
Telephone Cympany everywhere. The cost of construction con- 
templated to provide for 5,200 subscribers was for the proposed 
Glasgow system £19 4s. 7d. 

You have gone up £5 since your proposal of 1890 ?—In making the 
resent estimate it was prcnee red desirable to adopt the National 

'elephone Company's system as far as possible, and in the event of 
the Glasgow system being carried out, it is possible there might be a 
very large saving on several of the items. The cost of £14 in 
Manchester was arrived at by taking into consideration a number of 
extra instruments which did not involve lines. When the Mutual 
estimate was prepared it was contemplated to construct and use a less 
costly switchboard than the one which has been tendered for the case 
of Glasgow. That was one item of economy. He did not write the 
ap ep of the Mutual Company, and was not oe for it. 

e was asked to estimate for an efficient system. The prospectus 
said a first-class system. 

The Commiss1onER: What is the difference between an efficient 
and a first-class system ?—You can spend a great deal of money 
uselessly in a first-class system. 

Bat you are not to spend money uselessly?—The Mutual system 
was equal to the best. It gave a far better service than the National 
Company in Manchester. 

Then it was first-class ?—It was, and it gave great satisfaction. 

‘ Then it is a first-class system you propose to have in Glasgow?— 

t is. 

Now, then, if for the one first-class system £14 per subscriber was 
sufficient, why does it require £19 now ?—If I remember aright, the 
length of the subscriber's line in Manchester was a quarter of a mile, 
and in Glasgow it considerably exceeds three-quarters of a mile. I 
—— that the actual cost of the Mutual was £32 per sub- 
scriber. 

Was the plant of so flimsy and cheap a character that when the 
National took it over they sold it as old iron ?—They had an object 
to sell it so. I deny that it was flimsy and cheap. The National 
copied a great many things from the Mutual. 

Is it the case that the wire was so flimsy that they could not use 
it 9—The wire was exactly that which the National use themselves. 
If sold for an unreasonable sum, it was sold with some ulterior object, 
for the sake of being able to say that they had sold the Mutual Ex- 
change for that sum. They would be able to say that they had sold 
& competing company for an old song. So long as the Mutual Com- 
pany was managed by its own directors, it was a most conspicuous 
success. The plug and cord and jack used by the National ages god 
would cost more than those used by the Matual, but those of the 
Mutual would give a far better service. In order to provide for de- 
velopment and the replacing of plant, he had in his estimate for the 
Corporation allowed a sinking fund of 3 per cent. Under the system 
which he thought the municipality should introduce it would cover 
the whole area of the town, but the Corporation would save a great 
deal in wayleaves by utilising their own properties. The Corporation 
system could be completed in two years, and as there were already 
between 4,000 and 5,000 people who had expressed their willingness 









to become subscribers, no effort would be necessary to obtain busi- 
ness. He first formed the opinion in 1885 that £5 should be the rate. 
There would be junction lines between the chief switch-rooms of the 
two companies, and there would only be a few seconds additional in 
getting communication between two subscribers on different systems. 

H. T. CEDERGREN, managing director and chief technical adviser 
of the General Telephone Company, Stockholm, examined by Mr. 
Salvesen through an interpreter, said the company was established 
in 1883. The capital was then £5,000, and had gradually increased 
to £50,000. The profits for the first year were 6,528 kroners, and in 
1896 they were 146,179 kronera. They divided 8 per cent. every year. 
Their system was at first single wire, and they afterwards adopted a 
metallic circuit. The Corporation made conditions for placing the 
wires underground, which the company could not accept. The Cor- 
poration demanded three connections between the company’s and the 
State telephones. The company could not accept that, because they 
had between 5,000 and 6,000 subscribers, while the State had only 
200. Their experience ld them to endeavour to get the telephone 
system puton metallic circuit instead of single wire. They com- 
menced to change the system in 1891, and it was completed in 1894, 
and that year there were 8,334 subscribers. Whether the double 
wires were overhead or underground had nothing to do with the 
efficieacy of the telephone service. In 1894 they got permission to 
lay the wires underground on such conditions as the company could 
accept. It was not so expensive to — up the underground wires: 
as those overhead. There were now conduits in the streets sufficient 
for 50,000 subscribers. It was not impossible to have the double 
wires overhead, but when they could be placed underground it was 
better. They had aerial cables as well as wires. In the cables they 
would have 100 pair of wires. The cables required three times the 
number of supports that the wires did. The rates charged by the 
company were lower now than at the outset. Until 1889—90 they 
had the competition of the Bzll Company, but it had only a few sub- 
scribers. The State started competition in 1890, and, although the 
State had reduced the charges, the number of subscribers continued 
toincrease. At July 1st:the number was 17,175, and since then about 
1,000 had been added. All who subscribed 100 kroners, of whom there 
were 4,500, had no limit in conversations. The limited subscribers 
could speak to the 100-kroner subscribers without the conversations 
being counted, but they were limited in the number of conversations 
with those who paid under that sum. It was clear that the small 
rates had attracted many to use the telephone who otherwise would 
not have done so. The wages for men were dearer in Glasgow than 
in Stockholm, while the wages for girl operators were cheaper in 
Glasgow than in Stockholm. The wages for female operators for 
junction lines were 14s. 9d., and for local lines 12s. 1d., with an addi- 
tion of 4s. 6d. for night service. They had several accidents this 
year. A storm on January let this year wrought havoc amongst the 
outside wires; a strike broke out among the girl operators, and about 
one-half of them left, and they had to take in others and teach them, 
A couple of months ago a great fire occurred in the North Exchange, 
when about one-third of the building and the wires were destroyed. 
There were very few written complaints. Weeks would sometimes 
elapse without any written complaints. Taere was a connection 
between the company’s and the State telephones by means of junction 
lines at a cost of 14d. for one conversation. The construction and 
working of a telephone would, he considered be a little dearer here 
than in Stockholm. They used the Ericsson instrument. 

Cross-examined by Mr. Batrour: The dividend of 8 per cent. was 
paid on the capital of £50,000. The total amount of capital em- 
ployed was about £278,961. On the amount of £97,640 on loan, they 
paid 44 and 5 per cent. They paid no interest on the other £123,000, 
and if they paid interest on all their funds, the dividend would be 
5 per cent. For the wires overhead there was no certain period fixed, 
but for underground wires the concession was till 1920, and the con- 
cession to go to the country was for 50 years, of which five had run. 
There was a decree or resolution which said that ‘the company had no 
right to lay telephones in the highways or on property belonging te 
the Crown. 

The inquiry was adjourned till next morning at 10.15. 





SgventH Day's EvIpENCcE. 


Atrrep Rosia Bgnngrt, recalled, was re-examined by Mr. 
Salvesen. He said he believed the States of Guernsey were not 
covered by the monopoly granted by the National Telephone Com- 
pany, and accordingly they were the only Fae of the United King- 
dom to which that company’s license did not extend. The other 
Channel Islands as well were excluded. They pro to grant an 
exchange there. The islanders, however, preferred to have one of 
their own, and they expected to receive very shortly a license from 
the Post Office to establish their own exchange. With regard to 
Dundee, Provost Moncur, in his evidence, seemed to share the opinion 
of the Post Office officials that the telephone should be restricted in 
its use to a certain class of people who could afford to pay a con- 
siderable sum every year. That, from his (witnese’s) point of view, 
was quite contrary to public interest and public policy. He thought 
a Glasgow system should be constructed cheaper than in Stockholm. 
In Stockholm the company was well established when the State 
decided to undertake telephone exchange work of its own, and the 
State found it necessary, in order to attract customers, to make a 
cheaper rate than that of the General Company. That cheaper rate 
had been in operation for several years, and — the State might 
not fiad it remunerative, but that was the fault of the State. Asa 
consequence of this policy, and of the reductions which had followed 
the competition, he found the telephone to be used by every class in 
Stockholm and its vicinity. itness went on to say that if 
the Glasgow Corporation got a license, and resolved to put his 
specification into operation, they could go into the market and have 
dhe syetem executed at his rates. Responsible firms had undertaken 











































































2 rae anc ecm a8 


SEL TO IN TON PEP RE ee 








SAAR, 


524 THE ELECTRICAL REVIEW. _ [Vol. 41. No. 1,038, Ocrosme 15, 1897, 





every section of the work. It was not therefore matter of estimate ; 
it was ascertained cost. If the contractors had made a mistake, 
that was their business. 

Except in Paris, where the rate is £16, do you find that in every 
case the rates exacted by foreign countries are less than those exacted 
by Glasgow, apart from America ?—Yes, apart from America, and if 
the rates were brought up to date it would be found that except in 
Paris, Lyons, Marseilles, and Bordeaux, the rates are cheaper than 
those of the National Company. In some cases they involve the 
right of communication over much larger areas in addition. He 
thought the instances given supported his proposition that the high 
rate prevented people from joining the exchange. In Antwerp, 
where the rate was £10, there were 1,500 subscribers; i1 Hamburg, 
where the rate was £7 10s., there were 9,000 subscribers. In Berlin, 
where the rate was also £7 10s., he believed there were over 30,000 
subscribers. Some companies on the Continent, although having a 
monopoly, charged cheap rates, and developed their businesses. But 
if he wished to ascertain what a thing could be done at, he would not 
go “4 & monopolist, but to a place where there was commercial com- 

on. 

In the construction of a telephone system, would the Corporation 
be able to use the culverts that are laid down for electric lighting 
conductors ?—I should not recommend. them to do so simultaneously 
with the telepbone wires, but in the event of the telephone system 
passing out of their hands they would be able to utilise the culverts 
which remained for electric lighting or other electrical conductors. 
They would not be a dead loss. With regard toa system of inspec- 
tion, witness described the method adopted by the Mutual Company 
in Manchester. In this case a girl was employed whose sole duty 
was to go over the switchboard and ask every subscriber on the list if 
he had any complaints to make, and when a complete round was 
made, she began over again. The whole list was covered in this way 
every two or three days. 

By the CommissionER : The atmosphere of Glasgow was unfavour- 
able for telephoning. It was charged to a large extent with soot. 
This soot, which was a comparatively good conductor of electricity, 
became deposited on the surface of the insulators, and sometimes got 
within the dry cup of the insulator, rendering it less efficient than 
when it was new and clean. The moisture of the Glasgow climate 
also acted upon the insulators. 

What size of population had you in your mind when you read the 
paper upon the telephoning of great cities?—I had in view such a 
population as may be found in any capital—that is, all classes are 
represented. 

opulation is the main thing? It does not matter whether it is a 
capital city or not. Edinburgh is a capital city; you did not con- 
template such a city as Edinburgh ?—No. 

hat size of city had you in contemplation ?—Such cities as 
London, Paris and Berlin—populations of over a million. 

What was the sinking fund which you had in view to cover ?—It 
was intended to cover the capital expenditure at the end of 24 years. 

But the license has only 14 years to run ?—But it is not: regarded 
as probable that at the expiry of the license the Corporation’s plant 
would become valueless. It is not at all certain that the Post Office 
would refuse to take over the Corporation’s plant at a reasonable 


Groraz Witr1aM Barras, writer, being examined by Mr. Sat- 
VESEN, said he was not, and never had been, a subscriber to the 
National Telephone Company. From the use he had made of it at 
call offices and the Post Office he had found it very unsatisfactory. 
If the rate had been smaller he might have become a subscriber, even 
though the system was unsatisfactory. 

The CommissionER: Had you ever a vehement desire to join the 
National Telephone Company ?—I would like to have the use of the 
telephone, as it is very convenient, but it is a great disappointment 
to have an unsatisfactory service. 

Witt Hirt, commission agent and merchant, gave evidence 
similar to that of the former witness. ; 

(Zo be continued.) 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1897. 





[Compiled expressly for this journal by W. P. Taompsom & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., to whom 
all inquiries should be addressed.} 





22,100. “ Improvements in electric trolleys for electrically driven 
railway vehicles.” W.H. Russzxt. Dated September 27th 

22,183. “ Improvements relating to electro-plating.” L. Juaamys. 
Dated September 28th. 

22,203. “ Process of and apparatus for electrically treating ore.” 
A.J. Boutt. (F. H. Soden, United States.) Dated September 28th. 
‘Complete.) 

22,206. ‘“ Machine for making storage battery plugs.” OC. Porrmr. 
Dated September 28th. (Complete.) eat 

22,215. “Improvements in alternating current meters.” THE 
British _Txomson-Hovuston Co., Lp. (R. Shand, United States.) 
Dated September 28th. (Complete.) 

22,216. “Improvements in or relating to electric recording watt 
meters.” Tuk British THomson-Hovusron Co., Lrp. (W. H. Pratt, 
United States.) Dated September 28th. (Complete.) 





22,217. “Improvements in shielding devices for electric meters,” 
Tue Brittise THomson-Hovuston Co., Lrp, (E. Thomson, United 
States.) Dated September 28th. (Complete.) 

22,218. “Improvements in electric measuring instruments.” Tux 
BartisH THomson-Hovuston Co., Lp. (E. Thomson, United States.) 
Dated September 28th. (Complete.) 

22,236. “Improvements in porous diaphragms for electrolytic 
apparatus.” J.D. Dantina and C. L. Harrison. Dated September 
28th. (Complete.) 

22,240. “Improvements in electric arc lamps.” J. Brocxin, 
Dated September 28th. (Complete.) 

22,276. “Improvements in electrical propulsion of barges and 
boats on canals and rivers.” H.W. Hanpcock and A. H. Dyxzs, 
Dated September 29th. 

22,311. “An improved system of conveying electrical currents 
through engines, carriages, trucks, and other railway vehicles.” E A, 
Pyxe. Dated September 29th. 

22,381. “Improvements in telephony.” OC. Apams-Ranpatx, 
Dated September 29th. 

22,332. “Improvements in telegraphy.” ©, ADams-Ranpatt. 
Dated September 29th. 

22,339. “Improved electric motor-car switch.” O. C. Immiscu. 
Dated September 29th. 

22,360. “Improvements in multiple contact telephone trans- 
mitters and the battery circuit connections relating thereto.” C. 
Apams-Ranpatu. Dated September 29th. 

22,365. “An improved method of suspending or attaching electric 
or other motors to self-propelled vehicles.” G@. E. GamBiy and 
W. M. Brxniz. Dated September 29th. 

22,444. “Improvements in machinery or apparatus for trans- 
mitting motion from electric motors to other machinery.” J. W. 
Hutsz. Dated September 30th. 

22,521. “Improvements in electric furnaces.” W. 8. Horny. 
Dated October Ist. (Complete.) 

22,549. “ Improvements in single liquid voltaic batteries.” G. F. W. 
Morais. (S. Bash, Argentine Republic.) Dated October 1st. 

22,610. “ A new or improved compound or material applicable for 
electrical or heat non-conducting or insulating pu 3.” H.W. 
Brown, O. R. H. Scumrpt and A. Macksenzig. Dated October 2nd. 

22,613. “Apparatus for controlling electric currents and for 
actuating mechanical devices by variation of electric potential.” J. 
TRavENER. Dated October 2nd. 

22,627. “Improvements in alternating arc lamps.” 3B. M. Drake 
and J. M. Gornnam. Dated October 2nd. 

22,629. “Improvements in the insulation of electrical conductors.” 
H. Epmunps. Dated October 2nd. 

22,638. “Improvements in or relating to electrical connecting 
boards.” A. WHatuEy. Dated October 2nd. 

22,638. “Improvements in plates for heating by electricity.” La 
Scorers Bouvier Freres. ( applied for under Patents, &c., 
Act, 1883, Sec. 103, March 20th, 1897, being date of application in 
France.) Dated October 2nd. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 





Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Oo., $22, High Holborn, W.O., price, post free, 84d. 
(in stamps).] 





1897. 


16,362. “Improvements in or relating to the electrodes of elec- 
tric accumulators.” E. W. Junangr. Dated July 10th, 1897. In 
positive electrodes of electric accumulators in which the machine 
support consists of metallic lead or lead alloy, and the electrolyte of 
a suitable acid the method of covering the surface of the metal by 
mechanical chemical or electrical means with a conducting compact 
coating of peroxide of lead between the molecular of which a suitable 
material is introduced for the purpose of binding the same together. 
1 claim. 


16,942. “An electric furnace for the ap ion of polyphase 
currents in processes of fusion or decomposition by meang of the 
volcanic arc.” ©. Bzrratus. Dated July 17th, 1897. Relates to a 
method of utilising polyphase currents of any number of phases in 
electric furnaces, for treating, fusing, and decom posing materials by 
the voltaic arc, said method consisting in supplying any number of 
phase currents to a corresponding number of electrodes, and in 
striking the arcs either directly between each of the electrodes, 
through the material to be treated, or between each of the electrodes, 
and the mass to be treated, this latter being then connected to 4 
point of the polyphase system. 2 claims. 


17,521. “Improvements in the regulating devices of horizontal 
shunt arc lamps.” J. Werren. (Elektrizitats-Aktiengesellschaft 
vormals Schuckert & Co., Germany.) Dated Ji vy Sry 1897. Relates 
to a regulating device in horizontal shunt arc ps, which device 


chiefly comprises two electromagnets placed respectively in the main 
circuit and in a shunt circuit, said magnets having oscillating arma- 
tures adapted to actuate the carbon feeding device either directly or 
by means of driving gear, and contact pieces arranged in conjunction 
with the armature of the shunt magnet for automatically breaking 
the shunt circuit. 1 claim. 
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